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AERCORP, PHILA., U.S.A. 


World address for 
exploration and mapping 


AERCORP—cable address for AERO SERVICE CORPORATION—signifies 
world headquarters for swift aerial exploration and reliable map facts. 


For AERO, no region is too remote or for- ways, railroads, city planning, industrial ex- 


midable to prevent detailed photo mapping _ pansion andother projects coveringa large area. 
with its revealing data . . . no terrain is too 


difficult for magnetic surveys of unequaled sen- 
sitivity in the global search for oil and minerals. 


Before you start your project, find out how 35 
years’ experience and the precise instruments 
and techniques of the pioneer and leader can 
Aero’s highly accurate topographic maps help you. Call on Agro to speed your project— 
form the basis for engineering plans for high- _— or if you're overseas, cable AERCORP. 


@ AERO mapping crews are now flying in many areas 
of the U.S Canada... Europe... Africa... 


South America. . . Middle East. A - ® o | 
| 
~ 


SERVICE CORPORATION 


PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 








In Canada, our affiliate is CANADIAN Aero Service, LTp 
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American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 
and surveys and those who make them. It aims to establish a central source of 
reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 
public funds. 

SURVEYING AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. The Con- 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 


For further information, write to 
EXECUTIVE SECRETARY 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 


Box 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 
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members: U. S. $5.00; foreign $6.00. Single copies $1.50 plus postage. 

Entered as second-class matter at the Post Office at Washington, D. C., November 13, 1944, 
under the Act of March 3, 1879. Additional entry as second-class matter at the Post Office at 
Lancaster, Pa. , 


Vv 





‘om- 
vrite 
sive 


ling- 


AND 
10Nn- 


044, 
e at 











vv 





SURVEYING AND MAPPING 


Robert C. Eller, Editor-in-Chief 


A QUARTERLY JOURNAL 
DEVOTED TO THE ADVANCEMENT OF THE SCIENCES 


OF SURVEYING AND MAPPING 


Volume XIV, No. 4 


October-December 1954 


PUBLISHED BY THE 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 
BOX 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 








SURVEYING AND MAPPING 

















































































































—-+—- 








t Lt 
ting. or fey, 
















































































L 


fl 
R 
Nop eeper:| W.¢ L.€.Gur} mericas 








Ou Hone 


i 


















































































































FROM THE GURLEY MAILBAG: 


A few tips on better instrument operation 


—suggested by readers of “The Surveyor’s Notebook” 


transit telescope 
tilted to agree 
with final grade 


On a light grade, the telescope on the level 
can be tilted to set such a grade, by using 
your leveling screws. (This tip, illustrated 
above, has been sent in more frequently than 
any other to “The Surveyor’s Notebook.”) 

% 

A hand level is very useful for checking in- 
strument set-up elevation, particularly on 
steep grades 

% 

When leveling, it is a good idea to have a 
pair of leveling screws oriented in the direc- 
tion of the run. Any slight re-leveling can then 
be done with only one pair of leveling screws. 

* 
In making a sidehill set-up, the bottom plate 
can be kept nearly level by placing two legs 
downhill and one uphill. As a further sugges- 
tion, some engineers add one extension leg to 
their stiff-legged tripod to ease adjustment. 

* 

To be certain that all backlash has been 
taken out of upper or lower tangent and 
spring, lightly tap the edge of the plate with 
the index finger when making a setting. 

* 

Since the telescope level is usually about 
three times as sensitive as the plate level, it is 
suggested that the telescope level be used for 
accurate leveling of the transit. 


GURLEY W.GLEG 


Semce 1845 


A freshly chalked string appears to “shine” 
when sighted under conditions of hazy light- 
ing, and is said to be more easily seen through 
a telescope than is a new white line. It is a 
good trick for use in heavy woods, on long 
sights against clothes of neutral hues or under 
other difficult conditions. Chalk can be given 
to each man carrying a plumb bob, with instruc- 
tions to chalk the plumb line each morning. 


It is suggested that the telescope be used in 
the inverted position frequently to avoid un- 
even axle bearing wear. 

* + 

“The Surveyor’s Notebook” collection is 
packed with many valuable field tips like 
these—plus unusual sur- 
veying problems and 
their solutions. More 
than 37,000 engineers 
and surveyors are find- 
ing these reports help- 
ful. Write for your free 
copy of Series 2. 











Gurley suggests...Covered Glass Reticles 
on Gurley transits and levels. You will be 
able to clean your 

reticle wit: .ut the 

danger of aestroy- 

ing the fine lines. 

With the Gurley 

Covered Glass Ret- 

icle, any dust which 

may drop on the 

surface of the glass 

will not be in the 

focal plane of the 

crosslines. There can be no effect of a 
“spotted” reticle. See your dealer, or write 
directly to Gurley for further details. 











©1983 we. € cumer 


URLEY, 530 FULTON ST., TROY, N. Y. 


Eee Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, M logical | 
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YOUR MAPPING PROBLEMS 
ARE SOLVED BY 


ZEISS 


our new photogrammetric instruments 


AERIAL SURVEY CAMERAS 


with high-performance survey lenses 


FILM DEVELOPING OUTFIT FE 120 


for 9-inch aerial roll film in lengths up to 400 ft. 


RADIAL SECATOR RS I 


Precision slot-cutter for mechanical radial triangulation 


AERO-SKETCHMASTER 


for the revision of topographic maps 


RECTIFIER SEG V 


Automatic instrument with electric vanishing point 
control for high production 


STEREOPLANIGRAPH C 8 


Universal first-order plotting instrument with printing 
counter for cadastrdl surveys and aerial triangulation 


STEREOTOPE 


Third-order plotting instrument for small-scale mapping 


MIRROR STEREOSCOPES 


for photo interpretation 


Please write for detailed publications 


ZEISS-AEROTOPOGRAPH - MUNICH 


Ismaningerstr. 57, Miinchen 27, West Germany 


Sole Agents for U.S.A. 
TRANSMARES CORPORATION 


Head Office Branch Office 
5 Marshall S. Wright, Sr. 
15 William St. . 
; 5 Road 
New York 5, N. Y. 1308 Fort Hunt Roa 


Alexandria, Va. 
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ENGINEERING SERVICE CORPORATION 
LOS ANGELES, CALIF. 





maps 70 hilly acres in one week... 
at half the cost of ground methods... with 


wy, Bausch & Lomb 


PHOTOGRAMMETRIC 
EQUIPMENT 






Los Angeles realtors 
need fast action. Prop- 
erty must be mapped, 
laid out in lots, and 
approved by the Plan- 
ning Commission, all 
within the realtor’s 30- 
day option period. En- 
gineering Service Cor- 
poration has found 
that in rough or roll- 
ing terrain “the fastest 
and cheapest way to 
get the data is by aerial 
methods.” For in- 
stance, their B&L Mul- 
tiplex Equipment en- 
abled them to prepare 
accurate maps of this 
hilly 70-acre tract 
(scale: 1” 100 ft., with 
5 ft. contours) within 
one week! 














SECTION OF FINISHED MAP 


WRITE for complete information on the 


world’s finest photogrammetric equipment, 
including Multiplex, Auto-focus Rectifier, 
and Twinplex. Bausch & Lomb Optical Co., 
37736 St. Paul Street, Rochester 2, N. Y- 
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You can do it better— 


with a GALILEO-SANTON| 
STEREOCARTOGRAPH! 


With the “Santoni” you can do precision plotting from higher altitude photography, reduce costs and expedite 


work. You also get superior, faster control extension with a minimum of field control 


This first order plotting instrument reduces error 














to a minimum as there is no movement of optical 
parts during plotting 

Friction-free moving parts and counter-balances 
afford finger tip control to a single, seated opera- 
tor, in a well-lighted room. Diapositives are viewed 
direct at a 9 x magnification 

The Stereocartograph Model IV (shown) con- 


. sents to camera focal lengths from 98 to 210 mm. 





This Stereocartograph Model IV is in opera- 
tion at our laboratory, seven days a week around 
the clock. You are invited to see it in operation 
and inspect the work. Write for complete infor- 


mation 











y Agents for Galileo “Santoni” Stereocartograph Equipment 


Abrams Aerial Survey Corporation 


Pioneers in Aerial Photography, and Photogrammetry 


606 East Shiawassee Street Lansing, Michigan, U.S.A. 
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SURVEYING 


ALTIMETER S 


READABLE 
TO ONE 
FOOT 
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SELF-BALANCING PRINCIPLE o 


No adjustment or setting required. No 
time lag. 


ECONOMY 


Time and money are saved because 
modern altimetry methods eliminate 
lines of sight. Small original invest- 
ment is rapidly recovered. 


RANGES: 

MINUS 1000 TO 3000 FEET 
MINUS 1000 TO 6000 FEET 
MINUS 1000 TO 15000 FEET 


Write today for WALLACE & TIERNAN 


additional information PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 


‘Belleville 9, N. J. 
In Canada: Wallace & Tiernan Products Ltd. * Box 54, Toronto 13 


A-99 
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happy First ore from Cerro Bolivar arrives 
ending at U.S. Steel's Fairless Works 
of a 
SAU AL) 
year 
voyage 


Unloading the first ore 
from Cerro Bolivar from 
the S. S. Tosca at 

U. S. Steel’s Fairless 
Works, Fairless Hills, 
Pennsylvania. 


Se ™ THE VOYAGE really 
/ began in April, 

‘ 1947, when one of Fairchild’s 
A A-26 photographic air- 





PUERTO CRDAZ 4 
TRANSFER STATION, _-4 


craft, flying for the Orinoco Mining 

/ Company, four miles above 
From Cerro Bolivar 90 miles to Puerto 
Ordaz, at the junction of the Orinoco 
film on which appeared the and Caroni Rivers, this first ore ship- 
* ment moved over tracks—under which 

lies a Fairchild topographic map. 
photography’s finest hour. From Puerto Ordaz 177 miles down 
the lazy Orinoco, through the Cano 
D> Macareo, to the Gulf of Paria, the 
route of the S. S. Tosca lay through a 
dredged channel —the charts of the 
river, the dredging, and the naviga- 
tional aids based on a Fairchild con- 

trolled Photomosaic map. 

So the vital basic decisions have 
been proved sound —the long voyage 
is over, and the first steel has been 
poured. 

When you make the vital decisions 
which may affect your company’s 
future for generations, let Fairchild 
provide you with the facts! 


the Venezuelan plains, exposed the 


image of Cerro Bolivar—truly aerial 



















It pays to explore with 


IRGHILD 


AERIAL SURVEYS, INC. 
Aerial photographic, topographic, and airborne 
magnetometer surveys during 1954...in 15 
countries ...On 5 continents. 





Los Angeles, Calif.: 224 East Eleventh Street 
Long Island City, N. Y.: 21-21 Forty-First Ave. 

New York City, N. Y.: 30 Rockefeller Plaza 
ae Boston, Mass.: New England Survey Service, Inc., 51 Cornhill 
Seattle, Wash.: Car! M. Berry, P. 0. Box 38, Boeing Field 
BOGOTA—CARACAS—LIMA—RIO DE JANEIRO 





























ING 





sr 








SURVEYING AND MAPPING 





ANS & 


NANTAHALA 
NORTH CAROLINA { 
Postell Unaka 
Hiwassee Old Apalachia 
Hiwassee Ogreeta Old Apal 
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LONG RIDGE 
Hibbard Mountain 
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HIWASSEE RIVER 
PERSIMMON CREEK 
Bearpaw Creek Beaverdc 
Shoal Creek Shuler ord 
Brush Creek Camp Creek J) 
Shoal Creek Shuler Creek “ 
Anderson Creek Caney Brang 
Beech Creek 

APALACHIA APALACHIA DAN 
HIWASSEE DAM ~~ JOE BROW. 


OLD FRIENDSHIP CEM QUARK 
DUCKTOWN 10.5 Mi. JUNG 
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Monsen 
Trans-Adhesive® 


Map Type 
for better maps... faster 


Monsen Trans-Adhesive Map Type eliminates 
tedious handlettering or applying small typo- 
graphic detail with paste. Names, descriptions, 
numerals, symbols, etc., are sharply printed to 
your specifications on transparent acetate 
backed with pressure-sensitive adhesive. Cut out 
a word or symbol. Lay it lightly on map, and 
shift into place. Burnish down. It sticks tight, but 
can be removed if necessary. Only the opaque 
printing shows. Lines beneath the acetate repro- 
duce clearly. Many styles of type, colors of inks, 
glossy or matte finish acetates. 


WRITE FOR FREE SAMPLES and type specimen book 


giving full information and prices. 


MONSEN-CHICAGO, INC. 
22 East Illinois Street, Chicago 11, Illinois 


MONSEN-LOS ANGELES 
928 South Figueroa Street, Los Angeles 5, Cal. 


MONSEN-WASHINGTON, D.C. 
509 F Street, N. W., Washington 1, D.C. 
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struments 


for your job 


For Exacting Assignments .. . 


the Berger Engineers’ Transit. Horizontal circle has double opposite verniers 


reading to minutes, 30 seconds or 20 seconds; verniers are offset to line of 
sight and provided with reflectors. Protected vertical circle has double vernier. 
Graduations on Sterling Silver. Erecting-internal focusing telescope. Smooth- 
acting leveling and tangent screws; level vials readily visible. Large bearing 


areas on centers and clamps. “R” type equipped with compass yoke standard 


and wye bearings. 


Write to Surveyors Service Company for “Accuracy THE BEST Goan) 


in Action” describing other Berger Transits; 
Dumpy, Wye, and Precise Levels; Up- and Down- 
sighting Vertical Collimators; Jig Collimators; 
Alidades; Mining and Astronomical Instruments. 


the most experienced 


and largest AGENTS FOR 
INSTRUMENT 


ENGINEERING AND SURVEYING INSTRUMENTS... SINCE 1871 


BERGER 


SERVICE INSTRUMENTS - 
staff in the west SURVEYORS 





SERVICE CO. 


Here, at Surveyor’s Service—the most experienced and largest instrument 


sales and repair service in the West—we meet every one of 
and more. 


your requirements 


In addition to being agents for C. L. Berger & Sons, Inc., we specialize in 
dependable repair work on transits, optical-reading theodolites, levels, alidades, 


and similar equipment. 


We invite you to bring your instruments to us. 


George A. Greenewald 


SURVEYORS SERVICE CO. 








| 

| 
2021 South Grand Avenue All Kinds of 
Los Angeles 7, California Field Equipment 
Richmond 7-0606 ' and SUPPLIES 

1 

“ ! 

—— 


Exclusive Distributors 
Seiler Instrument Company 


WILDE ' 
cw ow CALIFORNIA ARIZONA NEVADA 


Agents for 
C. L. Berger & Sons, Inc.* 
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CHECKING ALIGNMENT of the turbine throttie vaive 
with Berger 6” Transit; grade set with Berger 
Level. Tolerances 1/32” in any direction 


CE 1871 





F: . ae ee 
CHECKING TURBINE GENERATOR to elevation within 1/32” with 
a Berger Level 

















From project base line 
to complete power plant installation... 


Berger Instruments 
point the way for 
Stone & Webster engineers 


“In laying out a power plant like this for The 
Hartford Electric Light Company, 1/32” is a critical 
dimension — whether you're establishing the initial 
project base line or aligning the turbine throttle 
valve — because all buildings and equipment must be 
accurately integrated into one operating unit,” say 
the field engineers at Stone & Webster Engineering 
Corporation. 

Berger Transits and Levels were used exclusively on 
this job — to meet these requirements: 

All building base plates set for line and grade within 

a tolerance of 1/32”. 

Anchor bolts for coal handling equipment set to 1/16” 

to assure perfect fit in field erection of prefabricated 
sections. 

Alignment and elevation of main and auxiliary steam 
lines set under strain within 1/16” in order that they will 
assume their proper position after expansion takes place 
when lines become operative at a temperature of 950° F. 
Deviation from dead level held within +1/32”. 

Center lines for all equipment — piping, generators, 
boiler feed pumps, pulverizers, condensers, etc. — must 
be accurately related to one set of base lines. 

Rails for 120-ton overhead bridge crane 97'6” apart 

must be truly parallel within 1/16” and set accurately 

at required distance. 

Berger Instruments were on the job here, as they 
are on so many other Stone & Webster projects. 

For when the “specs” call for really close-tolerance 
construction, leading engineers and construction men 
buy Berger . . . Take one into the field and see why. 
Count on quick delivery—thanks to enlarged capacity. 
C. L. Berger & Sons, Inc., 37 Williams Street, Boston 19 


THE BEST IN 1S 


BERGER 


ENGINEERING AND SURVEYING INSTRUMENTS... SINCE 1871 





Write for a FREE copy of 
“ACCURACY IN ACTION” 
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Program preview—the coming March annual meetings 


The 1955 ASP-ACSM Consecutive Meetings 


March 7-11, 1955, Shoreham Hotel, Washington, D. C. 


Sessions of American Society of Photogrammetry— 
Monday, Tuesday, Wednesday morning 


Sessions of American Congress on Surveying and Mapping— 
Wednesday afternoon, Thursday, Friday 


(Special meetings scheduled for committees and boards officially extend the convention 
dates through the period March 6-12, 1955.) 


ASP PROGRAM: Theme—surveying for natural re- 
sources. The program will include panel discussions 
and papers covering the fields of aerial mapping, stereo- 
photo compiling, air-borne electronic mapping, photo 
interpretation, and related subjects. Besides programmed 
panels of experts on photo interpretation, and on elec- 
tronic computation, there will be a Canadian paper on 


by 


British paper on use of photogrammetry for engince 


extension of ground control photogrammetry, a 





ing 


surveys, and an explanation of the Italian designed 


Santoni Stereocartograph IV. Other speakers will talk 
on calibration of cameras and lens distortions, future 
methods in photogrammetry, application of electronics 


related fields. of 


research and development on improved techniques and 


to photogrammetry and Reports 
new instrument design will be presented by experts of 
leading agencies of private, commercial, and govern- 
mental groups. Of particular interest to many sur- 
veyors will be the orthophotoscope, a new instrument 
developed to produce an orthographic photo print of an 


The 


importance of surveying and photogrammetry to mili 


area from a stereoscopically projected relief image. 


tary operations will be explained by a leading American 


military mapping expert. Every attempt will be made 
by ASP to schedule items of greatest general and over- 
lapping interest toward mid-week in deference to con- 
venience of attendance schedules embracing both con- 


ventions. 


ACSM PROGRAM: 


»rofessional scope of its membership and public interest 
F F if ’ 


Based on the broad technical and 


ACSM’s program includes programs of its six Divisions 
in the general sessions. Also in plenary sessions will be 
panels and papers of pertinent interest to advancement 
and improvement of the technical sciences and profes 


all fields. 


the messages of the outgoing and incoming presidents, 


sional practices in Already programmed are 


a feature paper on boundary problems raised by the 
submerged lands act, and a feature panel of representa- 


tives from nationally recegnized organizations with 


kindred interest to discuss introspectively the relation- 
ships of surveying, photogrammetry, and engineering— 
the possible distinctions, similarities, overlaps, and pos- 
sibly demarcations—by which more uniform understand- 
ing and recognition of those relationships may be ob- 
tained to aid in arriving at conclusions concerned with 
problems of ethics, professional recognition, professional 
classifications, and group 


registration, qualifications, 


associations. The general interest of the Division pro- 
grams are such that many of their papers will be fea- 
tured in plenary sessions this year, although other papers 
of more intense nature may be scheduled elsewhere dur- 
ing the convention. Education is planning joint meet- 
ings with ASP groups of similar interest with the hope 
ot 


Control Surveys plans papers on electronics in modern 


presenting summary findings in general session. 
surveying, and possibly some reports of measurement by 
light waves. Property Surveys, as usual, will whet the 
interest of land surveyors and title men with problems 
of legal interpretation, custom, rights, fees, etc., and 
the various laws including those covering registration. 
A paper on application of photogrammetry to cadastral 
surveys, as currently practiced in Europe, almost cer- 
tainly will be of interest. Topography plans papers on 
map use and importance to planning, large-scale topog- 
raphy by aerial methods, and other timely items. Car- 
tography has only to select the most interesting of their 
bag of tricks for programming to present a top-notch 
program. Instruments automatically puts on a good 
show each year with the exhibits, and papers tentatively 
under consideration betoken a program that no member 


will want to miss. 


SOCIAL FUNCTIONS: Among the social activities so 
far scheduled are a cocktail social, the annual banquet, 


a dance, and, for the ladies, a tea and sightseeing trips. 


—Watter S. Dix, Chairman, 


ACSM 15th Annual Meeting 
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The Surveyor as a Professional Man 


By PAUL H. ROBBINS 


EXECUTIVE DIRECTOR, NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS 


Foreword 


The following article gives us a rare oppor- 
tunity to “see ourselves as others see us.” Mr. 
Robbins presents some current aspects of the 
surveyors professional status as viewed from 
professional engineering, a view for which he 
is particularly well qualified. His report of 
the high esteem in which the qualified surveyor 
is held will warm the spirit of those who have 


so long striven for such recognition. By na- 


FEEL honored indeed to be asked te 

present the keynote address at this Four- 
teenth Annual Land Surveyors Conference 
in New Jersey. I feel very much at home, 
not only because it has been my pleasure 
to attend some of the previous meetings, 
but because it was my good fortune in the 
early years of my engineering experience to 
spend some of those years in highway sur- 
veying work and, still later, in teaching 
various aspects of surveying. It has been 
my pleasure for a number of years to be 
connected with 
having been a member of the American So- 


surveying organizations, 
ciety of Photogrammetry since its founding 
and having had a number of occasions to 
participate in surveying conferences across 
the country. 

which I have had the 
pleasure to attend, however, do I feel is 
more valuable than this annual meeting in 
New Jersey and all too few similar meetings 
which are held in several other States. I 
wish to congratulate the engineers of New 
Jersey, not only on holding such a confer- 
ence but on each year concentrating their 
efforts for at least one day on improvement 


No conference 


Presented at the Fourteenth Annual Land 
Surveyors Conference, Rutgers University, New 
Brunswick, N. J., Jan. 23, 1954. The Confer- 
ence was sponsored by the Land Surveyors Di- 
vision of the New Jersey Society of Professional! 
Engineers. 


ture of this important and timely subject, some 
points of course are bound to be controversial. 
Ours would be a dull profession indeed if we 
were all of one opinion. In difference of opin- 
ion are planted the seeds of understanding. 
Your further discussion, pro or con, is invited 
through the regular “Comment and Discussion” 
pages of our Journal. 

—CHAaAiRMAN, PuBLIcATIONS COMMITTEE 


of the status of surveying in the State and 
on generally considering problems in which 
they have a deep and real interest. 


SURVEYING AS A BRANCH OF 
ENGINEERING 
I suspect no engineer could start a pres- 
entation without the inevitable necessity of 
defining terms. I feel such is necessary 
here, for within the term “surveyor” we 
have a considerable latitude of professional 
While it is true that all levels of 
those associated with surveying work are 


stature. 


interested in the common problems of land 
measurement, there are varying degrees of 
responsibility and qualifications necessary 
At the 


lower end of the scale, of course, we 


to carry on the complete project. 
have 
the rodman, chainman, and those who pre- 


pare the way for the actual survey party. 
I am sure none of us would consider that 
these are classed in the realm of profes- 


sional individuals. 

But, as we move up the line in responsi- 
bility for surveying work, we find more and 
more professional qualifications required. 
Just as was my experience, I expect that 
many of us early in our engineering careers 
took a turn as instrumentman on a survey 
party. This invaluable experience. 
Perhaps, having a “spanking-new” diploma 
on our walls at home, we felt we were 
doing professional work. As we have ma- 
tured and look back at the requirements of 


was 
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the job, we realize that perhaps we could 
have done it equally well without our di- 
ploma, and I well recall the observation 
made by one of my professors during my 
Sophomore year of undergraduate work, 
when he said, “If you are planning to be 
an instrumentman all your life, don’t waste 
The mere run- 
ning of an instrument, however, is not the 
All of us in 
this room know that we can measure angles 
or distances with our instruments, but the 
interpretation of those results and the eval- 
uation of the accuracy and the presenta- 
tion of the information require a far higher 
degree of skill. It is in this realm, un- 
doubtedly, that the land surveyor justifies 
his position as a professional man. 


two more years of college.” 


total picture of surveying. 


Those who have thought seriously about 
the complexities of modern surveying, I 
am sure, realize that in its higher degrees of 
responsibilities it is one of our major 
branches of engineering. The distinction 
between these professional responsibilities 
and the lesser requirements of the survey- 
ing party is one which is not yet well de- 
fined on a nationwide basis, however. I 
hasten to commend you people here in New 
Jersey. You have enacted a registration 
law for land surveyors, with qualifications 
which establish high requirements of a pro- 
I wish that I could say 
a similar situation existed in all other States 
in the Union. Unfortunately, according to 
a recent survey by the National Council of 
State Boards of Engineering Examiners, 
only thirty-two of the fifty-two States and 
Territories provide for the registration of 
surveyors. In many States the require- 
ments are merely two years of collegiate 
work or the equivalent, and two or three 
years of surveying experience. 


fessional nature. 


Thus, you 
here in New Jersey can be proud of taking 
the leadership in establishing a standard 
for the registration of land surveyors which 
not only entitles you to a professional sta- 
ture, but also, I am sure, is a considerable 
contributor toward high standards of sur- 
veying work in the State. 


SURVEYORS AND THE N. S. P. E. 


These statistics point up one of the prob- 
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lems faced by the National Society of Pro- 
fessional Engineers. You are no doubt 
familiar with the basic policy that the na- 
tional society allows its State societies a 
proportion of their membership who need 
not be registered professional engineers. 
In line also with the NSPE policy, the re- 
quirements are left exclusively to the States. 
In a number of our States (and it is my 
personal observation that there should be 
more), qualified land surveyors are granted 
the right of full membership in the State 
society and local chapters. Undoubtedly 
you are familiar with the fact that such a 
pattern exists in some of our larger State 
societies—namely, Ohio, Pennsylvania, New 
York, New Jersey, and several others. This, 
it seems to me, provides an ideal relation- 
ship between a very important branch of 
engineering and the other pro- 
fessional engineers in the State. Of course, 
there is no question about those who have 
met the requirements of the Professional 
Engineer Registration Law and whose prin- 
cipal activity is in the surveying field. 
These individuals are entitled to member- 
ship not only in the State society, but at 
all three levels of our professional organi- 
zation. 


surveying 


It has been proposed that registered sur- 
veyors be admitted to membership in the 
National Society of Professional Engineers. 
A considerable problem is thus posed, for 
in twenty States there is no registration of 
surveyors and in a number of others quali- 
fications are low. On the other hand, it 
has been pointed out that the majority of 
those engaged in the professional aspects of 
surveying are also registered as engineers 
and, hence, eligible for NSPE membership. 

Meetings such as this Land Surveyors 
Conference provide an opportunity for all 
those interested in professional aspects of 
surveying to come together, discuss their 
common problems, arrive at solutions, and 
to suggest action which will further imple- 
ment the objectives of all surveyors. 

Since this is a recognized group of the 
New Jersey Society of Professional Engi- 
neers, those matters which can be resolved 
at the State level automatically are pre- 
sented to the appropriate authorities of the 
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New Jersey Society of Professional Engi- 
neers in order that their entire support 
may be placed behind the objectives felt 
necessary by the surveying group. 

Those matters which have national im- 
plications are presented to the committees 
and Board of Directors of the NSPE by 
representatives of the New Jersey society 
and other State societies and, I can assure 
you, receive every consideration by these 
respective national groups. 

During the course of your meeting here, 
I am sure you will discuss many items of 
interest at the State level. Therefore, I 
will not attempt to review items in which 
I know you are interested and in which, 
undoubtedly, at the State level you are 
taking effective action here. However, you 
may be interested in some of the activities 
at the national level which have a direct 
bearing on surveying interests throughout 
the country. Let me give you a few spe- 
cific examples. 


TRADE UNIONS AND SURVEYORS 


The one which has come to our attention 
most recently has been the attempt on the 
part of several trade unions to include sur- 
veying personnel, both professional and 
subprofessional, within their union struc- 
ture. In a case right here in New Jersey, 
the American Federation of Technical En- 
gineers has told the contractors on the 
New Jersey Turnpike that they will bar- 
gain for the surveying parties engaged in 
that work. I am sure there have been re- 
ports on the developments in this field. 
Charlie Dodge, of your New Jersey Society 
of Professional Engineers, has been in con- 
versation with us and we have held a con- 
ference in Washington to discuss the vari- 
ous legislative provisions under which this 
attempt falls. As you know, we have on 
our staff in Washington a full-time legisla- 
tive analyst who is a member of the Dis- 
trict of Columbia Bar, and who is well 
versed in the various legal aspects of collec- 
tive bargaining as permitted by professional 
employees under the Taft-Hartley Law. 
The Taft-Hartley Law provides a number 
of protections for such people, and it is in 


the light of these protections that we are 
anxious to advise members of the profes- 
sion as to their rights. 

A case with similar implications preceded 
the one in Jersey, in connection with the 
Ohio Turnpike. There, the American 
Federation of Labor’s Operating Engineer 
Union threatened to strike a number of 
the contractors’ jobs unless the surveying 
personnel became members of that union. 
So far, it is our understanding that at least 
one engineer has had to leave his work be- 
cause he refused to join the union, but 
there has been no further work stoppage 
or threatened activity as of the last week or 
ten days. However, both the Ohio So- 
ciety and the National Society are watching 
this development very carefully, and here 
again is a concrete example of where the 
professional society at the State and na- 
tional level can be of so much assistance to 
the land surveyors. 


SURVEYORS IN CIVIL SERVICE 

We were considerably interested in the 
situation which developed perhaps a year 
or two ago, when the Federal Government 
decided to eliminate the term “Engineer” 
from various surveying positions and to 
classify all Federal employees occupying 
these positions in a new series known as 
“Cartographer.” A protest on this was 
lodged with the Civil Service people, and 
close coordination between the American 
Congress on Surveying and Mapping, the 
American Society of Civil Engineers, and 
NSPE endeavored to present with as much 
force as possible the opposition of the en- 
gineering profession to this move. 

An item which comes to our attention 
periodically is the matter of the retention 
of surveying personnel in connection with 
Rural Electrification and Reclamation 
projects. We have had numerous conver- 
sations with the officials in these Depart- 
ments to emphasize to them the professional 
aspects of the work involved and the pro- 
fessional stature of surveyors. Again, un- 
fortunately, there are complicating circum- 
stances in each-case. However, we believe 
an appreciation of this situation exists in 
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these Departments. We have not as yet 
succeeded in eliminating completely the 
practice of receiving competitive bidding 
for surveying services in these Departments 
but frequent protests are made by NSPE. 
NSPE’s policy regarding this practice has 
been widely distributed to officials of the 
Federal and State governments. 


THE SURVEYOR’S STATUS IN SOCIETY 
I believe all of us are interested in the 
status of the surveyor in the society in 
which we live. If each of us were asked 
what particularly we would hope to get out 
of our vocation, we would probably sum- 
marize in a threefold manner: (1) an in- 
come sufficient so that we could maintain 
our families comfortably; (2) a position 
of respect and dignity in society; and (3) a 
competence in our profession to be re- 
spected by our fellow professionals. 

It seems to me that the New Jersey So- 
ciety of Professional Engineers, of itself 
and through its affiliation with the National 
Society, offers considerable 
these three directions. 


assistance in 
Certainly, the re- 
cent work of the New Jersey group in de- 
veloping t! = very excellent salary and fee 
schedules, une studies which prefaced these, 
and the nationwide information gathered 
by the National Society, is assistance in the 
direction of the first objective. 

Meetings such as this provide the means 
by which we can get together, exchange 
experiences, and enhance our knowledge 
for obtaining respect by our fellow pro- 
fessionals. 

The respect of society, however, is not 
something that comes quite so easily. Pro- 
fessional status is not something which we 
can go into a dark room and proclaim unto 
ourselves and automatically achieve. True, 
as individuals we must have the necessary 
qualifications to merit professional status, 
but actually such status is bestowed upon 
us by others. From the viewpoint of your 
neighbors, your friends, your acquaintances, 
the professional status of surveying depends 
a great deal on what they think of you. 
When inquiring persons speak to others 
about surveyors, seeking evaluation of them 


, 
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as professionals, the answer is apt to be in 
terms of what some individual thinks of 
you,—you as individuals—your personal 
characteristics as well as your technical 
qualifications. 

A keynote in the philosophy of the pro- 
fessional engineers society for some period 
of time has been their belief that profes- 
sional stature will accrue to the engineer- 
ing profession only to the degree that indi- 
vidual members of the profession attain 
professional stature, and to the degree that 
they are willing to work and support efforts 
in that direction through their time, their 
talert and the’ money. It has been this 
keynote which has predicated the position 
taken by the National Society of Profes- 
sional Engineers through the extensive dis- 
cussions on the matter of unity. The 
minority report on the exploratory group 
was based on the need of an organization 
in which the individual engineer was the 
primary concern. Likewise, in declining 
the invitation to join the Engineers Joint 
Council last November, the action of NSPE 
clearly stated that until the formation of an 
organization built upon the individual en- 
gineer, with his right to determine policies 
and-his final authority for actions of the 
organization NSPE did not believe a proper 
organization had been formed. 

You will recall that Francis Bacon many 
years ago said, “I hold every man a debtor 
to his profession; from which as men of 
course do seek to receive countenance and 
profit, so ought they of duty to endeavor 
themselves by way of amends to be a help 
and ornament thereunto.” Thus, it would 
seem that if we are to attain the status we 
desire for the surveyor in society as a whole, 
we must be willing to put our shoulders 
to the wheel through meetings such as this, 
through assignments which may be ac- 
cepted in the State Society of Professional 
Engineers, and, for those who are qualified 
for membership in the national organiza- 
tion, through working diligently for the 
three-level organization to become an effec- 
tive medium not only for those engineers in 
the important branch of surveying but for 
the entire engineering profession. 
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Application of Statistical Methods to 
Survey Problems 


By H. ARTHUR MEYER 


SCHOOL OF FORESTRY, THE PENNSYLVANIA STATE UNIVERSITY 


NE of the earliest and most important 

applications of statistical theory was in 
the field of surveying and mapping. Many 
relatively recent “discoveries” in statistics 
were known years surveyors and 
mathematicians. For example, the famous 
t-distribution of the English statistician “Stu- 
dent” established in 1908 was later found to 
have been discovered in 1875 by the Ger- 
man, Helmert, who wrote a well known 
textbook on the adjustment of observations 
in surveys and triangulations. Other statis- 
tical theories expounded during the last fifty 
years actually go back to the. mathematician 
Gauss who is generally considered as the 
originator of the theory of least squares. In 
view of these facts it may be justly ques- 
tioned if statistical methods may be expected 
to furnish the surveyor with procedures not 
previously known to him under a different 
name. 

Much of the theory of adjustment of ob- 
servations applied in higher surveying is too 
involved and difficult to be used in ordinary 
surveying work. The presentation of the 
theory itself often requires a considerable 
amount of mathematics and may not be 
easily accessible to the field engineer. On 
the other hand, statistical methods as taught 
in a wide variety of scientific fields provide 
an easily understandable approach to prob- 
lems concerning errors of observations and 
adjustments of observations as they occur in 
everyday applications of elementary survey- 
ing. Without touching on the more difficult 
problems encountered in the adjustment of 
triangulations by the method of least squares, 
I would like to discuss a number of problems 
involving survey errors using mainly the ter- 
minology of the statistician, which at times 


ago to 
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Presented at the Fourteenth Annual Meeting, 
American Congress on Surveying and Mapping, 
March 22-24, 1954. 


differs somewhat from that used by the en- 
gineer. In reality, there is no good reason 
why the engineer should not use the same 
terms as the statistician working in such di- 
verse fields as biology, agriculture, medicine, 
quality control, and so on. 


ARITHMETIC AVERAGE AND 
STANDARD ERROR 


Statistics invariably deal with groups of 
data or series of observations, for which the 
statistician uses the term population. A 
series of observations, such as the repeated 
measurements of a single angle, or the re- 
peated measurement of a distance, represent 
a population in the statistical sense. Let us 
designate the individual measurements by 
X,, Xo, ...Xy, where N is the number of 
observations made. Due to unavoidable or 
accidental errors of observation, the indi- 
vidual values X differ from each other as 
well as from the true but unknown value of 
the observed quantity. This true value is 
generally designated by the Greek letter p. 
The arithmetic average, X, is usually taken 
as the best available estimate of p: 


pit Nets. + Kit. + Xy EX (1) 
oi N N 
The deviations 

X¥,-u, X,-w,.... X;-w,... 4 Xy-u 


represent the true but unknown errors of the 
individual observations, while 
} a? ty Aa Ae A ¥,-x 

represent the apparent errors of the obser- 
vations. On the average X;—X will be 
somewhat smaller than the true errors X;—p. 
In order to indicate the average size of an 
error of observation of a certain type of 
measurement, we customarily compute the 
so-called standard deviation or standard 
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error 





s= =| X,-X : 

NT WN=1 
rather than the mean error, which is the 
average of the absolute deviations (X —X). 
In table 1 are given the i. Jividual measure- 
ments of one and the same angle determined 
with an ordinary pantemeter which permits 
reading of angles to the nearest five minutes. 
In making a series of 384 measurements, the 
angles were actually estimated to the nearest 
minute. The arithmetic average of all meas- 
urements is X = 107°06’.0 and the standard 
deviation of any single measurement is 
s= 13.0 minutes. By grouping the individ- 
ual errors into size classes of 2 minutes, we 
find the distribution of errors graphically 
represented in figure 1. Notice that the dis- 
tribution conforms to the well known bell- 
shaped or so-called normal curve. It is 
easily found that 263 or 68.5 percent of all 
errors are smaller than the standard error s, 
360 or 93.9 percent are smaller than twice 
the standard error, and 383 or 99.7 percent 
are smaller than 2.5 times the standard error. 
No errors are larger than 36.5 minutes or 
2.8 times the standard error. These rela- 
tionships between relative frequency of 
errors and size of errors expressed in units 
of their standard deviation exist whenever 
errors of observation are normally distrib- 
uted. Knowing the probability of a certain 
size error to exceed a certain multiple of the 
standard error permits us to properly inter- 
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ample, we might say that the maximum error 
or limit of error will hardly ever exceed three 
times the standard error, or that on the 
average only one in a hundred measurements 
will be affected by an actual error larger 
than 2.5 times the standard error. Express- 
ing the same fact in still another way, we 
may say that an 

(X - X) divided by its true standard error o 
will hardly ever exceed a value of 2.5. 

Instead of talking in terms of s.andard 
errors, surveyors still use the concept of the 
probable error, that is the error of a magni- 
tude such that the probability of it being ex- 
ceeded or not exceeded is just /% or 50 per- 
cent. The probable error must evidently be 
smaller than the standard error (which is 
exceeded with a probability of 0.32). It can 
be shown that for normally distributed 
errors, the probable error is 0.674 times the 
standard error. 

Although we shall here be mainly con- 
cerned with unavoidable or accidental errors 
of observations, it is well to point out that 
non-compensating or systematic errors of ob- 
servation may be equally or even more im- 
portant than accidental errors of observa- 
tion. Systematic errors can usually be 
elirhinated through the proper use of well 
adjusted instruments, or through the appli- 
cation of suitable correction factors. 


error of observation 


PROPAGATION OF ERRORS 


Before giving a few simple applications of 
what has been discussed so far, let us briefly 
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Ficure 1.—Normal distribution of 384 measurements of an angle made with a Meridian pan- 


, 


tometer; X = 107°06’. 


a 


APPI 


the f 
most 
quan 
it mé 
tity ] 
. > 
erro} 
term 



































ING APPLICATION OF STATISTICAL METHODS TO SURVEYING 




















rror the problem of propagation of errors. The obtaining 
hree ; most simple case is this: Having observed a X +5y = 205.122 +0.610 square inches, 
the quantity X which has a standard error sx, ; 
ents } it may be necessary to compute a new quan- If one inch on the map represents 10 feet, 
reer tity Y by multiplying X by a certain constant then one square inch represents 100 square 
ress- | c. The question is, what is the standard feet, and the area of the lot Y is found to be 
we | error of Y. For example, we may have de- Y = 100(205.122 + 0.610) 
tion termined the area of a lot with a planimeter, = 20512.2+ 61 square feet. 
ora | Tasie 1.—Repeated measurements of an angle made with a Meridian pantometer 
’ (peep-sight alidade). 
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34/ 0 09” 1 28 
- a 0 0 10’ 11 19 
“a 367 0 11’ 8 
‘ors ~s ¢ 2 , 
} 37 2 12 8 
h t ' , 9 20 
4 387 3 , 13 12 
ob- 39’ 2 ’ 14 5 . 
im- 40/ 3 a 15’ 8 15 
va- } 41’ 4 . 16’ 8 16 
be 42° 1 3 17’ 8 
vell 43’ 2 18’ 4 9 
i 44’ 19° 5 
ali- 7 4” 3 4 eo : 
45 1 20 , 8 
? 46! 5 ‘ 21” 3 Cti«<(S 
: $7’ 5 , 22” 5 12 
i 48’ 0 aa” 7 - 
of 49’ 5 a4 8 i 
fly | 50’ 5 1 25’ 5 
7” oF 51’ 6 26’ 0 
52° 9 27’ 5 5 
, 53’ 4 iS 28 y " 
54” 12 29’ 4 
55° 7 9 30’ 3 7 
56’ 4 0 31’ 2 
57” 6 , 32” : 
58’ 6 . 33” 2 
59” 1 " 34” 0 . 
107°00" 15 “ 35’ 3 : 
ol’ 20 si 36’ 3 4 
02’ 17 96 37’ l 
03” = 38’ 2 9 
— 04” 15 | si 39” 0 
05’ 12 ” 
) Pee: |e ; = + . 
:n- 195 | 195 189 189 
, | 


Total number of measurements N = 195 + 189 = 384. 
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The standard error of Y is obtained by mul- 
tiplying the standard error of X by the factor 
100. In general, for Y = cx X, 
Sy = CX Sy. (3) 
A second problem which will lead directly 
to some of the most fundamental findings of 
the theory of errors consists in determining 
the standard error of Y if Y is the sum or 
difference of two independent observations 
X’ and X”, having standard errors s’ and 3”. 
X’ and X” may represent two measured dis- 
tances and Y the sum of the two distances. 
Assume that we made N measurements of 
the distances: 


x, Xx,” Y,=X,'+X,” 
xX,’ Xx,” Y,= X,/+X,/" 
X,’ Xy" Vy =Xy’ + Xy" 


Sx" Sy” 


We then have 


DY = SX’ 4+ DX” 


. 
ao9 
wx” 
X y 
»__ = (X’-X’)2 
- N-1_ 
> (Y”- YY”) 2 
Syn" = N tea i 
aY 2y’ Se" « «. 
elt ina nN 74 +4 
»_=(¥-¥)? 3B (X"+.X"-X’-X")? 
Y N-1 N-1 
b = bi , a’ 4 X iA y ”” 2 
N-1 
_=(X’-X")2 | E(x’ -X") (X"”-X") 
™ a N-1 
y”—¥")2 
el 


As the middle term is negligible compared 
with the other two, we have 

Sy* = Sy? +O + Syn?. 
Therefore, 

Sy =t VSy? + See", 

(4) 

For Y = X’—X” the formula remains the 
same, since nothing changes but the sign of 
the sum of the cross products, the term 
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which will approach zero or at least be small 
in comparison with the other two terms. 
Formula (4) can readily be expanded to 
three or more terms. In particular, if we 
add N observations X,, Xo, ...Xy which all 
have the same standard deviation s, then 
Sx, tx, te’ t+ xy =Seum 
= V/s? +5? WE 
= VN xs? 
= sV/N. 
If we divide X, + X2 Xy by N 


; l , , , 
(or multiply by 7) obtain the arithmetic 


average X, and since Sx, tx, t°*'+xy 
=s\/N, 
sVN s : 
sy = = - = Sa 
x" N- WN ’ 
or 
s? at 
sy? = NV 5b) 


This is perhaps the most important result 
of the theory of errors. The standard error 
of the arithmetic average of N observations 
is \/N times smaller than the standard error 
of any single observation. For example, if 
13 minutes is the standard error of a single 
measurement of one angle obtained from 
the data given in table 1, the standard error 
of the average of 16 measurements will be 





3.2 minutes. 


In general, it can be stated that in order to 
reduce a standard error k times, the number 
of observations must be increased k? times. 
Let us briefly apply this to area measure- 
ments made with a planimeter. The stand- 
ard error of such a measurement of an 
area of 205 square inches was found to be 
+0.610. Assume that the allowable limit 
of error is 0.2 percent of the measured area. 
The limit of error is then 


(205 ) (0.002) =0.410 square inch. 
Since the limit of error will be about 2.5 
times the standard error, the allowable 
standard error will be equal to 


0.410 ; . 
a5 = 0.164 square inch. 
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Substituting these errors in formula (5a), 
we have 


5 : 0.610 
sxy=- -=0 “(=-—— 
Re \ 

_ 0.610_,. 

vor 

N =3.72=14. 


Therefore, the required number of measure- 
ments is 14. 


WEIGHTED OBSERVATIONS 


Single observations of a series of measure- 
ments cannot always be considered to be all 
of the same accuracy; consequently, the 
simple arithmetic average of such observa- 
tions can hardly represent the best or the 
most probable value of the measured quan- 
tity. More reliable estimates of the true 
mean are obtained by introducing the no- 
tion of weighted observations or weights. 
Suppose that the five measurements X,, X, 
X., X,, X; are taken under the same con- 
ditions and with the same care. The most 
reliable mean which may be derived from 
these measurements is then the simple arith- 
metic average. 


Consider the partial averages 


a. er 
A,= 2 
and 


7 - Ast Xat Xs 
— 3 





as two different observations of different 
accuracy, or—using the new term—of dif- 
ferent weight. Knowing in this case how 
the two observations were obtained, the best 
average must obviously be equal to 


which is identical with X calculated above. 
The coefficients 2 and 3 of the two obser- 
vations XY, and pA are called weights. They 
indicate the relative importance attributed 
to the two observations. If, therefore, dif- 
ferent weights are assigned to a series of ob- 


servations, an observation of weight w will 

be considered equivalent to an arithmetic 

average of w observations of weight 1. 

Hence, the weighted average of N obser- 

vations, X,, X2,... Xy of weight w,, we, 
. Wy is equal to 

7- w,X,+w.X.+ 115+ WyXy e =w,X; . (6) 


W,+Wyt+++++Wy zw; 


From the definition of the weight of an 
observation it follows immediately that the 
standard deviation s, of an observation of 
weight w is equal to the standard deviation 
of an observation of weight 1 (designated 
by s) divided by the square root of the 
weight: 

A) = 
Siw = Vw ) 
The formula is identical with the formula 
for the standard deviation of the arithmetic 
average of N observations of equal weight. 
The weight of the arithmetic average of a 
number of weighted observations is equal 
to the sum of the weights of the individual 
observations, so that on the same grounds 
the formula for the standard deviation of a 
weighted arithmetic average is equal to 


sx= = 8 


A reliable and unbiased estimate of the 
squared standard deviation of an observa- 
tion of weight 1 can be obtained from a 
series of weighted observations by means of 
the following formula: 

gee BX —¥)? 9 

N-1 

Without giving a rigorous mathematical 
proof of the formula, the following explana- 
tion indicates the reasoning of the mathe- 
matical derivation. If an observation X; 
has the weight w;, the squared deviation 
(X;—X)? will, on the average, be w; times 
smaller than a squared deviation of weight 
1. This follows again directly from the defi- 
nition of weight. In order to obtain an esti- 
mate of the standard deviation of an obser- 
vation of weight 1, the squared deviations 
(X,;—X)? must. therefore be multiplied by 
their respective weights w;. Finally, these 
weighted squared deviations are added and 
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their sum is divided by one less than the 
number of observations. 

Substituting the value of s from formula 
(9) in formula (8), the best estimate of the 
standard deviation of the weighted arith- 
metic average is obtained: 


$= /2w(X,-X)? (40) 
4» N(N-1)3u, 


Formula (10) shows that weights are rela- 
tive and not absolute. If the weights of the 
single observations are each multiplied by an 
arbitrary constant, the standard deviation of 
the weighted arithmetic average remains ex- 
actly the same. On the other hand, the 
standard deviation of an observation of 
weight 1 would be different, since the unit 
weight will then be associated with a dif- 
ferent level of accuracy. 

A convenient check of numerical work is 
afforded by the fact that the sum of the 
weighted deviations of the individual obser- 
vations from the weighted average is iden- 
tical to zero: 


w,X,—-—>— Zw, = 0. 
The few formulas concerning the arith- 
metic average and standard deviation of 
weighted observations can be used to solve 
the important problem of adjustment of 
angles in a triangle. Let a, B, y be the 
measured angles of a plane triangle. Then 
a+B+y—-— 180° =v, 
where v is the error of closure. Assume that 
the three angle measurements represent ob- 
servations of equal weight, say of weight 1. 
Now consider the one angle a. For this 
angle we actually have two different obser- 
vations, namely the direct observation 
X,=a (weight 1) 
and the indirect observation 
X, = 180- (B+y¥). 
If s is the standard deviation or standard 
error of a, 8, or y, the standard error of 
8 ++ is equal to \/s* + s* =5\/2. The stand- 
ard error of X, is therefore s\/2 and the 
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weight of X, is 52/5? = (s/s\/2)*= Ys. We 
finally compute the weighted arithmetic 
average of X, and X, and find 


X,+3X, _a+4(180-B-y) 











X=" 14+} 1+4 
a+4(180-B-y-—a+a) 
ee ee 
2a+ (—v+a) v 
= 3 =a-— 3 . 


Similarly, we would find that the adjusted 
value of the angle 8 is B —v/3, the adjusted 
value of the angle y is y—v/3, and that 
the sum of the adjusted angles is equal to 


a+6+y+u=180° 


as it should be. 


ADJUSTMENT OF OBSERVATIONS BY 
THE METHOD OF LEAST SQUARES 


The method for the adjustment of ob- 
servations most generally applied to survey 
data is the method of least squares. This 
method has proven its worth in surveying 
and many other fields for well over one 
hundred years. Its principle is to adjust 
the observations in such a way that the sum 
of the weighted squared adjustments or 
residuals becomes as small as possible, that 
is, a minimum; in symbols 

Zw res?= Zw(Y —-Y,)? Minimum 

where 

Y =observed value 

w= weight of observation Y 

Y,=calculated or adjusted value of Y. 
The method of least squares is extensively 
used in curve fitting. A simple example will 
illustrate the procedure. Assume that we 
have a number of observations Y; with 
weights w;. If to each value of Y; there cor- 
responds a certain value of X (X may simply 
represent the number of the observation), 
we may make a graph such as shown in 
figure 2. If Y; is independent of X, a 
straight line parallel to the X-axis may be 
fitted to the data and the yet unknown dis- 
tance a will represent the mean value of Yj. 
According to the method of least squares 


u=2w,(Y,;-a)? 
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ANGLE, DEGREES 


108 + 











106 T T - y 
100 200 300 MEASUREMENT 
NUMBER 


Ficure 2.—A straight line, Y =a, fitted to a series of measurements; the plotted points repre- 
sent the 384 angle measurements in random sequence (see table 1 


must be a minimum. Therefore, According to the method of least squares 
Ou . , u a—a,)2+(B-B.)24+ (y—y.)2 
3a 25w;(Y,;-a 1)=0 ( B, r-%, 
, as ae 
must be a minimum. Writing y, = 180- a, 
— =w,Y,+ =wa=0 pat 
vi i B., we have 
Waee oe US Y 
Am — ame Nh » , 9 
Ww; 4 ux (a-—@,)*+(p B, 24(y 180 4 a, + B, 2. 
=wY; = 
“ ee all be mci Be 
a=-3,, ‘ us expression will be a minimum if the 


partial derivatives with respect to the yet 
unknown values a, and £, are both equal 
to zero: 


where Y is nothing else than the weighted 
arithmetic average of the observations Yj. 
The weighted as well as the simple arith- 
metic average of a series of observations thus °%u 


) 
represents a least square solution in the a, ~ iis i 
sense that the sum of the weighted squared + 2(y—180+a.+6,.)(+1) =0 
residuals from the arithmetic average is a dy ren 
minimum. op, 2(B—B, 
In many survey problems and triangula- + 2(y—180+4,+6,) (+1) =0. 


tions the adjustment of observations by the 4 fey dividing by 2 we find 
method of least squares is not easy, particu- 


larly if a number of conditions must be im- a+a,+y—180+a,+B,=0 
posed on the adjusted values. Other meth- B+B,+y-180+a,+6,=0 
ods of adjustment are therefore frequently -™ 

used, and often the loss in degree of ac- 

curacy is only slight. Let us solve just one 2a,+6,=180+a-y 
simple problem—namely, the adjustment of a, + 2B. = 180+ B-—y 


angles in a triangle. If the observed angles |. Itiply; he | ss 

, - Multi g the last equz f20 - 
are a, 8, and y, then the error of closure is NTE Te a Cyne OF < and sub 
tracting from the result the second to the 


*] 
a+DPp+y 80 = v. : : 
| last equation, we obtain 


Designating the adjusted angles by av, Bo, 
/e, the condition imposed on the adjusted IP e* 
values is = 180-B-a-—y+3B 
180 =0. =-—v+3B 


B 


.= 180+ 2B-a-—y 


c 


a] 
+ ~~ ¥y 
a+ B+ Y- 








or 


The same result is obtained for the adjust- 
ments a—a, and B-—£,, and these adjust- 
ments, obtained by least squares, are iden- 
tical with those previously determined. 


AN APPLICATION OF ‘THE 
OF VARIANCE 


ANALYSIS 


These few examples suffice to illustrate 
the application of some of the fundamentals 
of the theory of errors and the method of 
least squares to everyday problems of the 
surveyor. Let us now examine the appli- 
cation of certain more recent statistical tech- 
niques to problems of research in surveying 
and related fields. One of the most success- 
ful of these techniques developed by the 
English statistician, R. A. Fisher, is the 
analysis of variance. It seems to me that 
this method is well suited for problems 
which are too complicated or too difficult 
to be analyzed geometrically but which can 
be approached on an experimental basis. 
Through repeated observations made under 
special experimental designs, different inter- 
acting sources of variation or error in meas- 
urements may be analyzed and segregated 
into different components, contributing to 
the total error. The method or technique 
called analysis of variance can best be ex- 
plained by way of an example which I shall 
present in some detail. 

Table 2 shows the errors of closure ob- 
served when measuring the angles of a large, 
medium, and small triangle with compass 
instruments I, II, III, and IV. Actually, 
instruments II and III are both one and the 
same but used in different ways: 

Instrument I: 

1718 
Instrument II: Liquid type compass, Meridian 


1717 used free hand 
Instrument III: Liquid type compass, Meridian 
1717 used with tripod 


Instrument IV: Forest Service compass. 


Liquid type compass, Meridian 


The sides of the triangles were about 4.4 
chains, 2.2 chains, and 0.7 chains respec- 
tively. 
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Each triangle was measured with each 
instrument twelve times. The variation in 
the errors of closure must be attributed to 
unavoidable observation which 
may differ from one instrument to another 
and from one triangle to another. It is 
possible also that the different instruments 
give different errors of closure when meas- 
uring the different triangles. This last pos- 
sibility is known in statistics as interaction. 
In this case it would be called the inter- 
action instrument ~ triangles. 

The analysis of variance divides the total 
variation between all measurements into 
different parts or components, and it enables 
us to determine if observed differences in 
variation due to different causes arc statis- 
tically significant or merely due to chance. 
The total variation between the individual 
observations (here errors of closure) is first 


errors of 


expressed as the total sum of squared devia- 
tions of the observations from the arithmetic 
average X of all observations. Let us desig- 
nate the kth measurement made with the 
The 
is the arith- 
observations or 


instrument i in the triangle j by X ijx. 
value X 17.1/144 0.12 
metic of all the 


errors of closure. 


average 
Designate with Xj; the 
average of twelve measurements made with 
instrument i in triangle j; with X;_ the 
average of all the measurements made with 
instrument i; and with X; the average of 
all the observations in triangle j. Schemati- 
cally we thus have for the measurements 
made in triangle j: 


xX, jk X 9 1 ° . . X inn. ° ° . X 


~< 


milk | < 


The sum of the squared deviations of each 
individual observation from X may now be 
written as follows: 
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TABLE 


Measure- 
ment No. 


LARGE 
TRIANGLE 
l 


» GI Co PO 


Sum 


MeEpDIUM 
TRIANGLE 


Sum 


SMALI 
TRIANGLE 


10 
11 
12 


Sum 


Total 


9 


Instrument I 


0.8 
0.8 
0.4 
0.3 
0.2 


5.0 


0.9 
0.6 


0.9 


Instrument I] | Instrument II1| Instrument IV 


0. 


0 
0 


0. 
0. 
0. 
Q). 
-0, 
0.6 
0. 
0.6 


— 10.2 


“I = DO 


Vie — OO 


ee a ae a 


=~ 
io) 


“I DO © PO 


J 


0). 
0. 


0 


0. 


0 


0. 


0. 
—(. 


— (). 


Errors of closures of compass surz eys made with four instruments. 
Errors given in units of degrees 


0.6 


Sum 








136 


144 144 
= (Xijn — MX)? = Z[(NXigg —Xy. ) + (Xe. .-X) 
As." \ X,,-X,; —-X 5.+X 2 
144 144 
= (Xi Xi; .)?+2 X; X)? 
Z(X ;, —X)2#+2(X, ¢ ¥ ,.+X)? 
U(X. -Xy_ )2 +36 ZX, X)e 
18 =X ; X¥)2 
12 
125(X,, -—X, X , +2). 


The cross products are all equal to zero; for 
example 


144 


i 
be 
~ 
= 
| 
= 


; 12 
9-3 2-3 


ijk 
0. 

The total sum of the squared deviations 

(briefly referred to as total sum of squares) 

has thus been divided into four parts as 

follows: 


Sum of squares between instrument: 


=(X,; —X)? 
Sum of squares between triangles: 
v 7 : ww 2 
aF.,.-% 
Sum of squares within instruments and tri- 
angles: =(X;,—Xj;. )? 


Sum of squares interaction instrument x tri- 


angles: =(X,;, —X; X , -X)?. 


ij 
By dividing each of these sums of squares 
with the appropriate number of degrees of 


TABLE 3. 


Source of variation Sum of squares 


Between instruments 5.97 
Between triangles 0.40 
Interaction i xt 1.83 


Between groups of twelve 


measurements 8.20 
Error 64.88 
Total 73.08 


- —_ = 
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freedom, or number of independent devia- 
tions, one obtains several independent esti- 
mates s*, the squared standard deviation of 
an observation of weight one. The results 
of these calculations are shown in table 3. 
Notice that not only the sums of squares 
add up to the total sum of squares, but also 
the degrees of freedom of the different com- 
ponents of variance add up to the total 
number of degrees of freedom. Before dis- 
cussing the results contained in table 3, it 
is necessary to explain how the various sums 
of squares are actually calculated. When 
using a calculating machine the calculations 
are best carried out according to the basic 
formula 

zx: [=P 


- = 
for example, for the total sum of squares 


=(X -X)?2= (0.4)2+(0.0)2+... 


= 75.11 — 2.03 
73.08. 


To obtain the sum of squares between in- 
struments, we work with the marginal totals 

12.7, —10.2, 1.2, and 4.6. Since 
represent the sums of 3 x 12 = 36 observa- 
tions of weight one, the sum of the squared 
deviations of these totals must be divided 
by 36 in order to obtain an unbiased esti- 
mate of an 


these 


observation of 
Using again the formula 3X? — (3X)?/N, it 
can be that the correction term 
(3X )?/N remains the same in all cases, ob- 


weight one. 
shown 


taining thus for the sum of squares between 
instruments 


Analysis of variance for errors of closure. 


De grees of fre ¢ dom 


Mean square 


$-1= 3 1.99 
3-1= 2 0.20 

#1) x (3-1 6 0.30 
12-1= 11 

12x (12-1) =132 0.49 
144-1=143 
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SS 


1 
2.7)2+ (—10.2)2 + (1.2)2 + (4.6) 2]— 2.03 
36 | l | 4.6 
= 8.00 — 2.03 
= 5.97. 


Similarly, the sum of squares between tri- 


angles is 


l 
~ 9.2)2 — 3.4)2+ (—4,.5)2] -— 2.03 
8 : } +.5 ) 2] 
= 2.43 — 2.03 
= 0.40. 


The marginal totals are here the sum of 
4 x 12 = 48 observations of weight one, hence 
the divisor 48. Consider next the sum of 
squares between the groups of 12 observa- 
tions. This is obtained by computing 
—4.7)2+...+(3.0)2]-203 
= 10.23 — 2.03 
= 8.20 
The sum of squares of the interaction term 
is computed as the difference 

8.20 — 5.97 — 0.40 = 1.83. 
Finally, the error term, the sum of squares 
within sets of 12 measurements is 
easily obtained as the difference 


73.08 — 8.20 = 64.88. 


most 


The appropriate degrees of freedom by 
which these sums of squares must be di- 
vided in order to obtain unbiased estimates 
of s* for observations of weight one are listed 
in table 3. 

If there existed no real differences in the 
errors of closure between instruments, tri- 
angles, interaction, or error, all calculated 
mean squares would represent unbiased esti- 
mates of one and the same s* of observations 
of weight one. The various estimates of s* 
would differ from each other only by such 
amounts as could be explained by chance or 
random variation. Supposing for the mo- 
ment (null hypothesis) that there is no real 
difference between instruments, triangles, 
etc., and knowing that the individual errors 


SS 
(I) 21.67 — (— 12.7)2/36=17 
(II 15.20 — (— 10.2)2/36 = 12. 
Ill 5.84 — 1.2)2/36= 5. 
32 4. 36=31. 
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of observation are normally distributed, it 
is possible to calculate the probability of ob- 
taining or exceeding certain values of the 
ratio F of one mean square to another; in 
other words, the chance distribution of this 
ratio has been tabulated for different de- 
grees of freedom underlying any two mean 
square values to be compared with each 
other (R. A. Fisher, 1924). In the present 
example, only the mean square between in- 
struments is larger than the error term. 
The ratio of the greater mean square to the 
smaller mean square is 


Fisher’s table of the F distribution indicates 
that for 3 and 132 degrees of freedom re- 
spectively, the value of F which would be 
exceeded with a probability of 0.05 is equal 
to 2.67, and the value of F which would be 
exceeded with a probability of 0.01 is equal 
to 3.94. The calculated value of 4.06 could, 
therefore, have arisen by chance with a 
probability of less than 0.01 and we are 
justified in assuming that the errors of 
closure obtained with the three instruments 
are significantly different from each other. 
On the other hand, the mean squares be- 
tween triangles and for the interaction are 
both not significant. 

Since the differences in the 
between 


errors of 
been 
proven to be statistically significant, we may 
finally compute these errors of closure, ob- 
taining for the instruments the 
values shown in the table below. 

The calculated values s indicate the stand- 
ard error of closure obtained with the four 
instruments. Since an error of closure is 
obtained by adding the measurements of 
three angles, the standard error of the 
measurement of a single angle would be 


closure instruments have 


various 


\/3 times smaller, leading to the values 
0.4, 0.3, 0.2, and 0.6 degree respectively. 


MS 5 
19 17.19 /35 =0.49 0.7 
] 12.31/35 = 0.35 0.6 
) 5.80 /35 = 0.17 0.4 


31.81/35 =0.91 








Making Land Surveys and Preparing 
Descriptions to Meet Legal Requirements 


By WILKIE CUNNYNGHAM 


ASSISTANT CHIEF COUNSEL, MISSOURI STATE HIGHWAY COMMISSION 


AND SURVEYS may be made for many 
different purposes: e.g., agricultural 
surveys to determine types and produc- 
tivity of soils; water control surveys; indus- 
trial surveys to determine access to trans- 
portation facilities, labor, raw products, etc. ; 
market value surveys; or highway surveys 
to determine needs, comparative service at 
different locations, design data, and prob- 
able construction costs. We are here con- 
cerned only with (1) making surveys and 
(2) preparing descriptions to meet the re- 
quirements of law for finding and properly 
identifying specific tracts of land (which 
may be the subject of a patent from the 
United States Government, a conveyance 
from one person to another, a lease, a mort- 
gage, a will, a trust agreement, a tax assess- 
ment, a condemnation for public use, a 
benefit or damage assessment for public 
improvements, or a court action such as 
partition, ejectment, etc.). 
The description is the identification on 
paper of the particular parcel of land. The 
identifying description on paper is usually 
prepared from, and must be capable of be- 
ing translated back with ease and certainty 
to, an identifying survey on the ground. 
Sometimes the making of the survey pre- 
cedes the writing of the description; at 
other times the description will be in exist- 
In the 
first case the survey is (1) for the purpose of 
locating such already existing physical ob- 
jects or features as can be found on or as- 
sociated with the tract of land involved, 


ence before the particular survey. 


Reprinted from Missouri Law Review, Mis- 
souri University School of Law, Columbia, 
Mo., Vol. XIX, No. 3. A revision of a paper 
originally presented before the American Asso- 
ciation of State Highway Officials, Committee 
on Right of Way, 1953 Annual Convention. 


and which can be set out in words, numbers, 
or a plat on paper and recorded, filed, or 
otherwise preserved or (2) for the purpose 
of creating such new or additional objects 
or features. A survey made after the de- 
scription is prepared will be for the pur- 
pose of translating the description on paper 
back into the physical features on the 
ground, thus identifying a definite parcel 
of land with the description. 

For purposes of identification, it is cus- 
tomary to use such physical things as rivers, 
hills, bluffs, springs, ravines, trees (natural 
monuments), surveyors’ stones, stakes, arti- 
ficial mounds, pits, walls, fences, buildings, 
street curbs (artificial monuments) , courses 
(both bearings and distances), and curve 
data. 

The tract of land may be irregular in 
shape. The King of England, Spain, or 
France may have granted all the land 
bounded by or within a specified distance 
and direction from a river, sea coast, val- 
ley. bluff, or the boundaries of lands previ- 
ously granted to other persons. For example, 
part of the land around Potosi, Missouri, 
granted to Moses Austin’ and his joint ad- 
venturers, was known as the Handkerchief 
Tract because of the fancied resemblance 
of its boundaries to the edges of a folded 
handkerchief. 


1 Moses Austin and his associates received 
their Mine a Breton grant in 1797. In 1799 
and 1804 there were attacks on the settlement 
by Indians. Austin became bankrupted in 1818 
during the depression following the Napoleonic 
Wars, and in 1820 went to Texas where he re- 
ceived a grant from Mexico upon which to 
settle 300 American Colonists. He returned to 
Potosi, where he died in 1821 and was buried 
in the little Presbyterian cemetery. His son, 
Stephen Austin, became known as the Father of 
the Texas Republic. 
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The following description of a tract of 
land in Missouri is copied from a deed 
written in 1903: 


A tract of land situated in the County of 
Ste. Genevieve, on the waters of the Establish- 
ment Creek, and being part of Survey No. 2088, 
confirmed to Jean Bte Valle, to-wit—beginning 
at the Southwest corner of a tract of land sold 
by the said Felix Valle to Louis Lalumondicre, 
containing sixty arpents and from thence North 
55° West along and with the said Lalumondiere 
line 35 chains and 60 links, to said Lalumon- 
dier’s corner stone and continuing said line to 
53 09/100 chains set a Flower stone 18x63 
inches for a corner stone from said stone a 
Post Oak tree 7 inches in diameter bears S. 
70° W, 17% links distant and a Post oak 8 
inches in diameter bears S. 27° E. 17 links 
distant. Thence S. 35° W. 16.14/100 chains 
intersecting the line sold by said Felix Valle to 
Charles Carsow, set a corner stone 18x64 
inches for a corner stone, and from said stone 
a black oak tree 10 inches in diameter bears 
S. 55° E. 22 links distant, and a black oak 
tree, four inches in diameter bears N. 22° E. 
37 links distant, and from thence S. 55° E., 
with the line of said Carsow 53.00 chains and 
9 links to the Establishment Creek, and from 
thence down said Establishment Creek with 
the meanders thereof to the place of beginning, 
containing 103 arpents and 90/100 of an ar- 
pent, more or less. Excepting and _ reserving 
1.69/100 acres in the N. W. corner of said 
tract conveyed to John Kertz in January 1888. 
Also all that part of U. S. Survey No. 2088 de- 
scribed as follows, begin at most Eastern cor- 
ner on Establishment Creek, of land belonging 
to John Kertz at a stone from which a syca- 
more 14 in. in diameter bears N. 60° W. 60 
links distant and a Burr Oak 7 in. in diameter 
bears N. 8° W. 72 links distance; thence N 
55° W. 11.37/100 chains to a stone for corner; 
thence S. 18° E. 5.00/100 chains to a point on 
said Establishment Creek from which a _hick- 
ory 7 in. in diameter bears N. 10° E. 23 links 
and an Elm 7 in. in diameter bears N. 60° W. 
22 links distant, thence down and with the 
meanders of said creek to the beginning corner 
containing one 69/100 acres, more or less. 

One of these descriptions might not only 
become very long, but involve tracking 
down innumerable descriptions in long 
chains of title to the ancient sources of 
many boundary tracts. Yet this is the 
method used in most of the world, includ- 


ing 19 of the American States (Texas, and 
the States in, or carved out of the original 
Thirteen Colonies—Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, Pennsylvania, New 
Jersey, Delaware, Maryland, Virginia, 
West Virginia, Kentucky, North Carolina, 
Tennessee, South Carolina and Georgia). 

Land descriptions in the other 29 states 
are generally much simpler. Most of the 
lands in these States were at one time 
owned by the Federal Government. The 
disposition of such a vast acreage presented 
a major problem in identification and de- 
scription. The fertile imagination and in- 
ventive genius of Thomas Jefferson worked 
out a plan*® for dividing the public lands 
into a gigantic checkerboard of uniform 
square tracts each measuring one mile (80 
chains) on its sides, and containing 640 
acres. These “sections” are divided into 
“quarters” of 160 acres each, Y2 mile (40 
chains) on a side; and may be still fur- 
ther subdivided into “quarter-quarter-sec- 
tions” (1/16-section) of 40 acres, 4% mile 
on each side, etc. The boundaries of these 
sections were to be a series of parallel north- 
south lines one mile apart, and east-west 
lines, also one mile apart. 

A square of 36 sections constitutes a 
township six miles on each side. ‘The sec- 
tions in a township are numbered from | 
to 36, starting at the northeast, and pro- 
ceeding west and then east alternately to 
the 36th section in the southeast corner. 
Townships are identified by assigning to 
each a number which will show how many 
other townships intervene between the par- 


21 Sratr. 465 (1796) 43 Strat. 1144 (1925), 
43 U.S.C.A. § 751. 

}Section 137.190 and 137.185, Mo. Rev. 
Srar. (1949) make it a misdemeanor to “di- 





vide any tract of land into parcels less than 
one-sixteenth part of a section or otherwise, in 
such manner that such parcels cannot be de- 
scribed in the usual manner of describing lands 
in accordance with the surveys made by the 
general government” without making, certify- 
ing, and recording a plat thereof particularly 
describing and’ setting forth “the lots or par- 
cels” with the lots and blocks “numbered in 
progressive numbers,” etc. 
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ticular township and (1) a certain east-west 
line on its north or south (called the base 
line), and (2) east or west from one of the 
(called the principal 
Under this system it should be 
possible to describe almost any tract in the 
29 states so surveyed, by the simple state- 
ment that it is, for example: The (a) north- 
east one-fourth of the (b) southeast one- 
fourth of (c) Section 6 in (d) Township 
14 north of the Little Rock, Arkansas, 
Base Line and Range 3 east of the Fifth 
Principal Meridian, in (e) St. Louis 
County, (f) State of Missouri, (g) contain- 
ing 40 acres, more or less. 


north-south _ lines 
meridian). 


This may be 
shortened to: A tract of land in St. Louis 
County, Missouri, being the NEY, SE, 
Sec. 6, T. 44, N., R. 3 E., containing 40 
acres, more or less. 

However, in actual practice and for many 
reasons, sections will not always be found 
to fit into such a scheme with perfect uni- 
formity. If two lines, drawn exactly one 
mile apart at the Base Line, are projected 
due north, they must approach closer to- 
gether each mile as they proceed north, 
until they will have merged into a single 
point at the North Pole. 

There are also mechanical and human 
surveying errors in determining bearings 
and distances in the east-west, as well as 
the north-south, lines. We should remem- 
ber that some of the first surveys were made 
150 years ago through almost impenetrable 
wildernesses, over wild land of little value, 
perhaps under harassment from hostile In- 
dians, by contract surveyors sometimes in- 
terested only in collecting their pay for as 
little time and effort as possible, using crude 
instruments and methods (e.g., reputedly 
measuring distance by counting revolutions 
of a cartwheel with a rag tied around the 
rim or by a hemp rope dragged on horse 


back). 
sit, the magnetic needle is not supported to 
point toward true north, but toward a 
“magnetic” north which is continually shift- 
ing and changing the magnetic “declina- 
tion.” Local ore deposits, metal objects, 
and power lines affect the needle. “It (the 
magnetic compass) is an instrument help- 
ful for finding gefheral directions but not 


Even with the most modern tran- 
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reliable when accuracy is required, nor is it 
used except for checking purposes in sur- 
** When using the transit for turning 
angles from a base line, the finest graduation 


’ 
veys. 


on the horizontal circle may be one degree, 
or on the more expensive instruments with 
vernier attachments, one-half minute. 

In a discussion before the American So- 
ciety of Civil Engineers, J C Carpenter, 
Chairman, Committee on Highways, Amer- 
ican Congress on Surveying and Mapping, 
compared the location of two section cor- 
ners 14 miles apart in Minnesota, the first 
made in 1872 under the public land sur- 
vey, and the resurvey in 1906 with trian- 
gulation of first-order accuracy. This last 
survey showed that an error of 141.72 feet 
was made in this distance by the earlier sur- 
vey, an average error in length of 10.12 feet 
per mile, or of 1 part in 522. Mr. Car- 
penter commented: “Considering the cir- 
cumstances existing at the time of the orig- 
inal survey, this accuracy is reasonable. In 
the link chain used for linear measurement 
there is a loop on each end of each link and 
there are two rings between the links so 
that there are 588 bearing surfaces to wea 
and 396 loops and rings that may elongate 
as the chain is dragged over the ground. 
The excess length of 10.12 feet per mile 
means 1.52 inches per chain or a 0.0015- 
inch average wear or stretch for each bear- 
ing surface loop or ring.””® 

In 1951 the American Congress on Sur- 
veying and Mapping urged the adoption of 
specifications for three orders of minimum 
accuracy for the transit traverse of highway 
centerlines or control base lines. Under 
these specifications, to secure first-order ac- 
curacy, for length alone, the error in closure 
shall not exceed 1 part in 25,000, and the 
probable error in main scheme angles shall 
not exceed 1.5 seconds; for second-order 
accuracy, the error in length shall not ex- 
ceed 1 part in 10,000, and 4 seconds in azi- 
muth per main station; and for third-order 
accuracy, the error in length shall not ex- 


4 Henrie v Hyer, 70 P. 2d 154, 158 (Utah, 
1937 

5115 Am. Soc. or Civ. Enc., Transactions, 68 
1950 
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ceed | part in 5,000. Even under the most 
favorable conditions, not many surveys are 
of first-order or 
Few surveyors carry thermometers on thei: 
tape lines and correct for the proper co- 
efficient of expansion and contraction due 
to temperature or for the number of pounds 
of pull on the tape ends, or take the aver- 
age of six or more angle readings with a 


second-order accuracy. 


magnifying glass, etc. 

In view of all these facts it is not sur- 
prising that courts should have made such 
comments as the following: 


The mistakes and abuses which have crept 
into the official surveys of the public domain 
form a fruitful theme of complaint in the politi- 
cal branches of the government.® 

Nothing is better understood than that few 
of our early plats will stand the test of a careful 
and accurate survey without disclosing error. 
This is as true of the government surveys as of 
any other.’ 

It is a matter of general observation to the 
bench and bar that a large percentage of the 
original 


government of agricultural 


land in this State were in some degree inac- 


surveys 
curate. The work was done under difficulties 
and at a time when an acre of land had only 
nominal value. Section lines theoretically 
straight are not so in fact.* 

marking the 
original government surveys in this part of the 


Carelessness and_ inattention 
country have led the courts to say of their own 
judicial knowledge that a survey is seldom cor- 
rect.” 


To keep errors, which may be only small in 
the beginning, from pyramiding into larger 
and larger ones as to the survey proceeds, 16 
townships are grouped into a quadrangle, 
24 miles square, bounded on the north and 
south by standard parallels or correction 
lines, and on the east and west by guide 
meridians (which will converge some Y- 
mile in their 24-mile length). In some 


6 Cragin v. Powell, 128 U.S. 691, 32 L.Ed. 
566, 568, 9 Sup. Ct. 203 (1888). 
7 Judge Cooley in Diehl v. Zanger, 39 Mich. 


601, 605 (1878 

® Capps v. Clark, 196 Iowa 758, 195 N.W. 
372, 375 (1923). 

® Hale v. Ball, 70 Wash. 435, 126 Pac. 942 
(1912 
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earlier surveys correction lines were run 30 
Under the quadrangle 
could be 


or 36 miles apart. 
the 
always) wiped clean of discrepancies where 


system, slate (but was not 
the survey, proceeding north, crossed the 
line. Within each quadrangle, 
the first north-south section line should have 
been located parallel to, and exactly one 


correction 


mile from, the guide line which is the quad- 
rangle’s east boundary, and, as the survey 
proceeds toward the west, each succeeding 
section line should be similarly located from 
ie line immediately east of it, except, of 
course, the guide line which forms the west 
boundary should be one mile distant only 
where it begins at the correction line on the 
south, and should not be parallel to, but 
Since 
surveys normally proceed toward the west 


converge toward the line east of it. 


and north, with east and south boundaries 
as governing lines, excesses and deficiencies 
should be found in /ots in the north and 
west half-miles of the north and west tiers 
of sections in a township. 

_ When surveys of the public lands were 
completed, approved, and filed in what is 
now the Bureau of Land Management in 
the United States Department of the In- 
terior, they became official, and errors in 
them, no matter how glaring, cannot be 
corrected after title has passed from the 
Government. Each record landowner must 
trace back through the chain of title to the 
first link 
which title first emanated from the Gov- 
ernment. 


the survey and description under 


Copies of Government surveys, plats, and 
field notes are deposited with the Secretary 
of State of Missouri. Section 60.350, Mis- 
Revised Statutes (1949), authorizes 
the several county courts “to obtain from 
the surveyor-general of the United States, 
at St. Louis, a certified copy of so much of 
the field notes of all surveys lying within 
their counties, respectively . 
the description of the township, section 

the same to be filed in the office of the 
county surveyors. si 
even in the 29 
public-land States, not all land has been 
Many tracts of ir- 


sourt 


. as relates to 
However, sectionalized 


surveyed into sections. 
regular shapes and sizes were granted to 
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private persons while the Louisiana Terri- 
tory was alternately under French and 
Spanish rule before its purchase by the 
United States under the treaty signed April 
30, 1803. It was not until after the close 
of the Civil War that Congressional com- 
missions had completed examination into 
the validity of such claims to some 1,463,000 
acres of land in Missouri. Most of these 
grants (numbered “surveys”’) were ulti- 
mately confirmed by Acts of Congress. 
Also, “New Madrid” claims in east and cen- 
tral Missouri were given by Congress to 
alleged owners of land in New Madrid 
County, Missouri—in lieu of other lands 
injured by a series of earthquakes which 
began December 16, 1811, and lasted for 
over two years.” 

The actual deed-description to a tract of 
land in a “Spanish grant” is set out on page 
139 above. A 1951 deed-description in the 
abstract of title read: 


All that part of United States Survey No. 
2088 which is described as follows, to-wit: Be- 
ginning at the North East corner of a 103.90 
arpent parcel as is recorded in Book 62 page 59, 
Ste. Genevieve County land records. Running 
thence South 55° East 17.49 chains to a corner. 
Thence South 58° East 19.00 chains. Thence 


Act of Feb. 17, 1815, 3 Svar. 211 (1815). 


Conversion Table 
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South 35° West 7.85 chains to a corner in the 
East R/W line of Missouri State Highway 
No. 25. Thence with said R/W line South- 
Eastwardly a distance of 18.00 chains, more 
or less to the center of the Establishment Creek 
Thence with the meanders of said creek South- 
westwardly to the most Southern corner of 
1.69 acre parcel as is recorded in Book 37 
page 359. Thence with the South line of said 
parcel North 77° West 8.00 chains. Thence 
North 18° West 4.15 chains to the South West 
corner of a 12/100 acre parcel as is recorded 
in Book 93 page 385. Thence N. 50° West 
365 feet to a corner in the South West line 
of the 103.90 arpent parcel as first above men- 
tioned. Thence with said line North 55° West 
30.00 chains to a corner. Thence North 35 
East 3.00 chains. Thence North 55° West 
Thence North 35° East 13.40 
chains to the place of beginning. 

Excepting however from the above all that 
part which has heretofore been conveyed to 


5.63 chains. 


the State of Missouri for highway purposes, 
leaving the aggregate hereby conveyed equal 
to 73.06 acres, 

The title examiner must determine 
whether the land in the last description is 
contained within the boundaries of the first 
description—whether the title to the land 
in the last description can be traced back 
through the first description, as one of the 
links in the chain of title, to the original 


Lineal Measure 


Rods 
Miles Chains Links Poles 
Pe rche § 
1/22 1,454 
] 80 8.000 390 
] 100 } 
l 
0.62137 
1 /320 1/4 25 l 
1/8 10 1.000 40 


Inches Feet Yards 
1 Inch l 1/12 1/36 
l Foot 12 | 1/3 
| Yard 36 3 ] 
1 Mile 5280 1760 
1 Chain 792 66 22 
1 Link 7.92 0.66 0.22 
|! Kilometer 
1 Vara 33 (approx, 
1 Rod 
1 Pole a 16.5 5.5 
1 Perch 
1 Furlong 660 220 
| League 13,888.8 4629.63 
1 Arpent = 192.5 ft. (linear) or 0.85 acre (area 
l Ac re 


| Section 


$3,560 sq. ft.=4,840 sq. yd.=10 sq. chains = 160 sq. rods 
: 1.1765 arpents; and is 208.71 ft. square. 
640 acres; and is 1 mile, 80 chains, or 320 rods square. 
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__ | Mile= 80 Chains = 320 Rods=5280’ , 
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Common Divisions of a Section 


x [els l4i3l2|) 
N% ,NE% Se |7/]e|9| tol |i2 
» rm 
NwW% 80 Acres pa 18) 17|16 | 15| 14) 13 
IGO Acres o — | 49/20/21 | 22] 23|24 
SW4NE%|SE4NE%Z | * |30|29|28|27| 26/25 
404A 40A 31 | 32|33| 34| 35 |36 
Arrangement of Section 
NW%4,SW%|NE% SW%4 NE%, SE %. Numbers in a Township 
40A | 404 | 8 | 40A | ¢Yemile=10Ch.- 40 Rods 
* 6 LL: > % SE% ,SE% 
SwW%, SW% |SE%4 SW a 2 5 oA o NE4, SE% ,SE% 
nm ~ 
40A | 40A = <S oA | 5— SE%, SE%, SE% 
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Relationship of Township Numbers, Base Line, 
Standard Parallel, and Guide Meridians 


government source of title. 
If these two descriptions had been ref- 
erenced to the Missouri Coordinate System, 


not only could a surveyor accurately locate 





each tract on the ground, but any layman 
familiar with the system could (1) plot 
cach tract ta scale on paper, (2) have the 
length of lines and size of angles with very 
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T. 60 N., R, 19 W., of the 5th Principal 

Meridian, Linn County, Missouri, accord- 

ing to the Govermment survey, an example 
of an irregular township, 


small tolerance of error (in contrast to the 


sometimes contained in the 
public land survey figures), and (3) know 
the position and direction of each line of 
either description in relation to those of the 
other description (indeed, to every other de- 
scription and point in the United States 
which is tied into a State coordinate sys- 
tem, since all State coordinate systems are 
accurately related to each other through 
being based directly on the national geo- 
detic survey). 

In 1933 the United States Coast and 
Geodetic Survey established what are known 
as the State Coordinate Systems, with a 
separate system for each 


gross crrors 


State in the 


Union." In these systems, representations 
of the surface of the earth are projected 
mathematically onto plane-rectangular grid 
zones, each zone usually 158 miles in width 





11 For details see U. S. Coast and Geodetic 
Survey Special Publication No. 235, MANUAL 
ror Surveyors, by Hugh C. Mitchell, Mathe- 
matician (retired); and Lansing G. Simmons, 
Chief Mathematician. See also A _ State 
System of Plane Coordinates and Property Sur- 
veys—A Basic Methed of Eliminating Boun- 
dary Difficulties, by Philip Kissam, Professor 
of Civil Engineering, Princeton University, 
1939 Proceepincs, Section of Real Property, 
Probate and Trust Law, American Bar Asso- 
ciation, p. 79. 
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but of indefinite length. The number of 
such zones for a given system depends upon 
the size and shape of the State to which it 
pertains. By thus limiting a dimension of 
the grid zones, the scale error resulting 
from representing the curved surface of the 
earth on a plane can be kept within a limit 
ot | part in 10,000, which is the minimum 
standard accuracy for second-order triangu- 
lation. In the uniform legislative acts pre- 
pared for the various States to define their 
State systems and give them legal status for 
referencing boundary surveys, there is a 
provision that no land description purport- 
ing to be based upon a State coordinate 
system may be recorded in any public land 
records unless the survey of the land was 
tied in to a station in the system (1) no 
more distant than ¥% mile and (2) estab- 
lished by an accuracy no lower than sec- 
ond-order. 

The Council of State Governments in its 
General Report on Suggested State War 
and Postwar Legislation for 1945, said: 


The Coast and Geodetic Survey computes 
and publishes the plane coordinates, on the 
appropriate State coordinate system, of all 
points for which it determines geographic po- 
sitions (latitudes and longitudes). Just as 
there is but one point on the surface of the 
earth corresponding to a geographical position 
stated by latitude and longitude, so too there 
is but one point corresponding to a given pair 
of plane coordinates, stated as x (east-west 
and y (north-south) on a definite plane pro- 
jection. As an example, when all surface 
marks at a landmark or station have disap- 
peared it has been very effective practice to 
reproduce on the ground by surveys from other 
stations the coordinate position of the sought- 
for point, and on digging there, to recover the 
underground mark. In this way old stations 
and lost points are retrieved and the plane 
coordinate system has afforded a simple means 
of utilizing geodetic data. 

The results of the national triangulation (by 
the U. S. Coast and Geodetic Survey) in which 
surveyors generally will be interested consists 
of accurately-determined coordinates of points 
on the ground which are marked with substan- 
tial material monuments, and so described that 
these monuments may be readily recovered 
and used as starting points for local surveys. 


The monuments or points or stations, however 
they are referred to, usually consist of con- 
crete shafts, four or five feet long, set nearly 
flush with the ground, with bronze disks in their 
tops to identify them and a small hole repre- 
senting the exact position. Buried under each 
shaft is a short cylinder of concrete with an- 
other disk set in direct vertical line with the 
surface disk. Usually, three reference monu- 
ments with disks are established near each sta- 
tion, and tied thereto by accurate measures of 
distance and bearing. Current publications of 
geodetic data contain both geographic positions 
and State coordinates of the survey stations re- 
ported on. They also include the descriptions 
of the locations and markings of those stations 
with the lengths and azimuths of the lines be- 
tween contiguous stations. The land surveyor 
who ties his work into stations of the national 
triangulation net, and defines the positions of 
his land corners by giving their plane coordi- 
nates on a State system, provides indisputable 
evidence for their accurate restoration should 
they ever be destroyed. 

Today, for every geographic position (stated 
in latitude and longitude) determined by the 
national geodetic survey in any of the States, 
here is a corresponding plane-coordinate posi- 
tion, which is obtained, not by scaling from a 
map, but by accurate and precise mathemati- 
cal procedure. The United States Coast and 
Geodetic Survey computes and makes gen- 
erally available the State coordinates of all 
stations for which it determines standard geo- 
graphic positions. The surveyor who desires to 
make use of those stations may do so through 
the medium of their plane coordinates on the 
State systems. He need know nothing of the 
geodetic processes by which the geographic 
vaules were obtained or of the mathematics 
used in converting the geographic position into 
State coordinates. He starts with plane-coor- 
dinate data and uses plane-surveying methods 
throughout the work. The value of basing 
his surveys on such data is obvious. A given 
geographic position, and its equivalent State- 
coordinate position, can indicate one and only 
one point on the earth. 

In practice, the land surveyor uses one of 
the metal-disk-topped monuments or other sta- 
tion, as the initial of his survey. (Such point 
not only provides a position on the State sys- 
tem, but usually the direction or bearing to a 
second marked point.) From this point he 
runs a traverse to the nearest or most conveni- 
ently located corner of the land which he is to 
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survey, and continues around the land to its 
initial corner. He makes his computations in 
much the same way as he would have done 
had there been no station with State coordi- 
nates available, but with this difference: he 
starts with a known, not assumed, position 
and bearing and he takes account of each extra 
or additional traverse which was needed to con- 
nect the land survey to the State system. But 
when he has completed the work and its com- 
putation, he has a State-coordinate position for 
each of the corners of the land, and he has in 
effect keyed his survey to all the stations of the 
national geodetic survey, not simply with the 
one which was used as an initial point. He 
might have used any conveniently located sta- 
tion of the national survey for his initial point 
and obtained the same coordinates for his land 
corners. 

As a result, all stations of the national geo- 
detic survey become witnesses to the positions of 
land corners whose coordinates on a State sys- 
tem are known. The material marks of the 
land corners, such as trees, stones, fence posts, 
stakes, or any sort of artificial markers, may 
be destroyed, yet the positions they occupied 
on the ground can be closely reproduced from 
any recoverable stations of the national survey 
which are within practical surveying distances 
of those corners. In this manner, a_ survey 
station or land corner which is described in 
terms of a State coordinate system is practically 
indestructible. 


In establishing the State systems, two 
conformal map projections were employed: 
the Lambert projection for zones of limited 
north-south dimension, and the Transverse 
Mercator projection for zones of limited 
east-west dimension. The Missouri Coor- 
dinate system is composed of three zones, 
cach based on the Transverse Mercator pro- 
jection. The dividing line between con- 
tiguous zones follows county boundaries, so 
that no county has land lying in more than 
one zone. The proposed legislation for 
Missouri establishes these three zones as 
follows: The East Zone, with the mathe- 
matical origin of coordinates at the inter- 
section of (1) its central meridian (running 
north and south) 90° 30’ west of Green- 
wich, England, with (2) parallel 35° 50’ 
north latitude; the Central Zone, with its 
origin of coordinates at the intersection of 
(1) its central meridian 92° 30’ west, with 
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(2) parallel 35° 50’ north latitude; and 
the West Zone, with its origin of coordi- 
nates at the intersection of (1) its central 
meridian 94° 30’ west, with (2) parallel 
36° 10’ north latitude. In each zone this 
origin is given the coordinates: x = 500,000 
feet and y=0 feet. The east-west position 
of any point can be located and expressed 
as the x coordinate; and the north-south 
position as the y coordinate. The x co- 
ordinates increase numerically from west to 
east, and the y coordinates from south to 
north. Each central meridian is assigned 
an x coordinate large enough, and each 
y coordinate origin is far enough south, so 
that all coordinate values will be positive. 
A point a short distance inside the south- 
west corner of Missouri could be located 
and described as “having grid coordinates 
x = 468,320 ft., y = 126,720 ft., on the Mis- 
souri Coordinate System, West Zone.” 

By dividing the State into zones of lesser 
width than 158 miles, required for second- 
order accuracy, the scale errors of the grids 
range from 0 (exact scale) to less than | 
part in 15,000 (1 in 17,000 in the West 
Zone), which is a higher order of accuracy 
than is obtained or necessary in most land 
surveys; and, therefore, scale errors may be 
negligible in practically all land survey 
computations under the Missouri Coordi- 
nate System. But should it be desired to 
take scale error into account, the necessary 
corrections of grid values may be easily ob- 
tained with simple formulas. 

In 1938 the Joint Committee on Land 
Surveys and Titles recommended to its 
parent organizations, the American Bar 
Association and the American Society of 
Civil Engineers, “That each State legisla- 
ture enact an enabling law as described 
above and designate by law the establish- 
ment of a bureau of surveys... .”?? On 
September 13, 1940, the American Bar As- 
sociation by action of its House of Dele- 
gates adopted a resolution “that the Ameri- 
can Bar Association favors the establish- 
ment of the State Plane Coordinate Sys- 

12 ProceeDINGS, Section of Real Property, 
Probate and Trust Law, American Bar Asso- 
ciation, pp. 81-84 (1938 
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tems by the State legislatures.”** 


The Council of State Governments, in its 
General Report on Suggested State War 
and Postwar Legislation for 1945, said: 
“The State coordinate systems provide a 
means for the scientific location and de- 
scription of land boundaries. Their use 
for that purpose has developed an urgent 
need for legislation designed to give each 
system an official designation and a legal 
definition. The proposed legislation is in- 
tended (a) to establish the legal status of 
the State systems; (b) to insure uniformity 
and definiteness in terms used; and (c) to 
impose reasonable standards in the use of 
the systems when the State coordinates are 
to become a part of the public records. . 
The legislation proposed is similar in form 
for all States, except for a difference in the 
technical descriptions of the separate sys- 
tems. . . . The legislation proposed provides 
that the use of the State coordinate system 
shall be permissive, not mandatory.” 

New Jersey was the first State to pass 
such legislation.'* Before the end of 1951 
the following States had adopted similar 
acts: Pennsylvania in 1937; New York in 
1938; North Carolina, Maryland, and 
Georgia (one county) in 1939; Massachu- 
setts in 1941; Texas in 1943; Louisiana in 
1944: Alabama, Connecticut, Delaware, 
Georgia, Minnesota, Nevada, Ohio, Ore- 
gon, Rhode Island, Vermont, and Wash- 
ington in 1945; Virginia in 1946; Califor- 
nia, Maine, South Dakota and Tennessee 
in 1947; Indiana in 1951. Section 8 of 
this uniform legislation, if adopted in Mis- 
souri, would provide: Whenever coordi- 
nates based on the Missouri Coordinate Sys- 
tem are used to describe any tract of land 
which in the same document is also de- 
scribed by reference to any subdivision, line, 
or corner of the United States public land 
surveys, the description by coordinates shall 
be construed as supplemental to the basic 
description and in the event of any 
conflict the description by reference to the 
subdivision, line, or corner of the United 
States public land surveys shall prevail over 








1365 A.B.A. Reports 365 (1940 
14N. J. Laws 1935, Ch. 116. 


the description of coordinates. 

There are many advantages from use of 
the State coordinate system. Each point 
referenced to it is tied to every station of 
the United States Coast and Geodetic Sur- 
vey’s very precise triangulation system. 
There are already over 150,000 such sta- 
tions. There is now being established a 
minimum of one such station for each 714- 
minute mapping quadrangle and, in addi- 
tion, monumented triangulation points are 
established at about four-mile intervals 
along the major highways. Each station is 
a reference point for every other station. 
Very elaborate precautions are used for 
setting monuments so they will not be de- 
stroyed or lost. But even the most ap- 
parently secure survey monuments that can 
be set are subject to destruction or may be 
moved. However, if the physical monu- 
ment marking a station or land corner 
should be completely destroyed, its position 
on the ground can be accurately re-estab- 
lished to conform to its coordinates on a 
State system if they have been determined 
and are available. Such a point can never 
become a lost point within the meaning of 
that term as long as its State coordinates 
are known and there remain other proven 
stations on the State system within survey 
distance of the point. This is in contrast 
to the countless destroyed section monu- 
ments in Missouri, and the grossly errone- 
ous length and bearings between these mon- 
uments which were shown by the original 
public land survey. 

Of course, everyone is familiar with the 
division of land in the more thickly popu- 
lated centers into subdivisions, blocks, and 
lots, with the survey plat and information 
property authenticated and recorded, so 
that any lot, or part of a lot, can be easily 
identified, both on the ground and on paper, 
by reference thereto. 


THE CURRENT SURVEY 
Most of our present day surveys begin, 
at least, as an effort to translate from a 
description on paper back into the location 
of a specific area on the ground, some pre- 
vious survey of which had furnished the 
information from which had been written 
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the description being followed. In short, 
most current surveys are made for the pur- 
pose of finding and again retracing the foot- 
steps of some former surveyor. 

The requirements for making a survey 
(that 
being the ultimate test) may be summarized 


which would be admissible in court 


as those rules which experience has taught 
will most certainly insure the finding and 
retracing of the footsteps of the person 
who made the previous survey which fur- 
nished the groundwork or basis for the de- 
scription (generally going back to the gov- 
ernment land surveyor who set the section 
Where there 


or pre ycedur es 


and quarter-section corners). 
are many possible courses 
from which to select, it is not only desir- 
able that the best shall be selected, but that 
this preferred procedure shall be known in 
advance or be predictable with certainty so 
that no effort will be wasted on unaccept- 
able methods. 

The legal requirements as to surveying 
are intended to aid in finding on the ground, 
and insuring the true identity of the monu- 
ments and courses noted by the original 
survevor, regardless of whether or not he 
measured and noted them correctly.’° But 


15 Ayers v. Watson, 137 U.S. 584, 34 L.Ed. 
803, 11 Sup. Ct. 201 (1891 
follow the tracks of the surveyor, so far as we 


“Your duty is to 


can discover them on the ground with reason- 
; Diehl v. Zanger, 39 Mich. 
“The Surveyor has missed entirely 


able certainty 
601 1878 
the point to which his attention should have 


been directed. The question is not how an 
entirely accurate survey would locate these lots 
but how the original stakes located them” 
Ohlson v. Batterton, 230 S.W. 110 (Mo. 1921 
United States sur- 


“Corners established by 


veyors in surveying the public lands are con- 
clusive as to the actual location of the boundary 
lines of sections and their legal subdivisions 
and it cannot be shown that such corners were 
mistakenly located by said surveyor.”): Henrie 
v. Hyer, 70 P. 2d 154 (Utah, 1937) (“... the 
original corners as established by the govern- 
ment surveyors, if they can be found, or the 
places where they were originally established, 
if that can be definitely determined, are con- 
clusive on all persons owning or claiming to 
hold with references to such survey, and the 
original 


monuments placed by the 


, 


surveyor 
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retracing the old survey is sometimes very 
difficult, more so as the pas- 
sage of time erases more and more of those 
footsteps or makes them harder to find and 
identify with certainty. 


and grows 


Our first purpose is to determine the in- 
tent of the person who prepared the de- 
scription, plat, or field notes which we are 
to translate into the proper location on the 
ground. In case there are conflicts or mis- 
takes which are apparent on the face of the 
instrument being translated (rather than 
made to appear only from outside evi- 
dence), there are certain rules of law which 
make it more probable the true intent will 
be followed. 

Mr. McCune Gill, the dean of real prop- 
erty or title lawyers in Missouri, says in his 
Treatise on Real Property Law in Mis- 


souri:'® 


The description in a deed must definitely 
without regard to whether they were correcily 
located or not.”); Galt v. Willingham, 11 F. 
2d 757 (5th Cir, 1926); Fellows v. Willett, 98 
Okla. 248, 224 Pac. 298 (1924 Cragin v. 
Powell, 128 U.S. 691, 32 L.Ed. 566, 9 Sup. Ct. 
203 (1888 3eltz v. Mathiowitz, 72 Minn. 443, 
75 N.W. 699 (1898); Goltermann v. Schier- 
meyer, 111 Mo. 404, 19 S.W. 484 (1892 

Armstrong v. Batterton, 303 Mo. 220, 223, 231, 
260 S.W. 80 (1923); Bowzer v. State Highway 
Commission, 170 S.W. 2d 399, 404-407 (Mo. 
1943); Klinhart v. Mueller, 166 S.W. 2d 519 
Mo. 1942); Pioneer Cooperage Co. v. Bland, 
228 Mo. App. 994, 75 S.W. 2d 431 1934 

Wright Lumber Co. v. Ripley County, 270 Mo. 
121, 135, 192 S.W. 996 (1917 Cordell v. 
Sanders, 331 Mo. 84, 52 S.W. 2d 834 (1932): 


Eversmeyer v. Broyles, 280 Mo. 99, 106, 216 


S.W. 317 (1919); Simpson v. Stewart, 281 Mo. 
228, 232, 219 S.W. 589 (1920); Schell v. City 
oj Jefferson, 357 Mo. 1020, 1027, 212 S.W. 
2d 430 (1948 en banc all recorded evi- 


dence, if there ever was any, of lots, inlots, and 
property lines in Missouri’s capital city, prob- 
ably destroyed by burning of the State Capitol 
and the Cole County court house; Clark \ 
McAtee, 227 Mo. 152, 182-192, 127 S.W. 37 
1910), 253 Mo. 196, 161 S.W. 698 (1913); 
Cox v. Hart, 260 U.S. 427, 436, 67 L.Ed. 332 
4 Sup. Ct. 154, 157 (1922 
16] Treatise oF REAL 
Missouri 34 (1949 
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locate the property. The elements of descrip- 
tion are: (1) natural monuments, (2) artificial 
monuments, (3) plats, (4) courses, (5) dis- 
tances, and (6) acreage. If any of these ele- 
ments conflict, they will govern in the above 
order of priority.17 

In view of the above it is evident that one 
should use monuments wherever possible in 
the description of property and deeds, mort- 
gages, leases, wills, and other documents, as 
the location of such monuments will govern if 
there is any doubt or error as to the distance 
or areas used in the description. 

Monuments are either natural or 
Natural monuments include rivers, crecks, 
trees, and other natural objects. Artificial 
monuments include surveyors’ stones and stakes, 


artificial. 


streets and alleys, walls and bounding owners. 
In case of a conflict, natural monuments will 
govern over artificial monuments.1® 


HOW THE SURVEY SHOULD BE MADE 
The surveyor should get his results from 
a survey actually run out on the ground, 
rather than on paper. In Bowzer v. State 
Highway Commission,’® the question was 
whether a filling station was in, or outside, 
the right of way of U. S. Highway No. 36 
at Macon. It was contended that the cen- 
ter-line of the concrete slab, laid some years 
after the right of way was condemned, was 
not put on the transit or right of way cen- 
ter-line. A section corner referred to in 
the condemnation description is now in the 
bottom of an artificial lake. ‘The Supreme 
Court of Missouri held that neither party 
had offered in evidence a competent sur- 
vey. Plaintiff’s surveyor had concluded 
that there was a 25-foot error in the dis- 
tance shown to a quarter-section corner in 
the government survey, and his survey was 
erroneous because based on his “corrected” 
distance. The State highway engineer put 
in evidence a concrete marker in the north- 


) 





17 Galt v. Willingham, 11 F. 2d 757, 758 (5th 
Cir. 1926); Diehl v. Zanger, 39 Mich. 601 
(1878); Johnson v. Bowlware, 149 Mo. 451, 
456, 51 S.W. 109 (1899); Henrie v. Hyer, 70 P. 
2d 154 (Utah, 1937); Ohlson v. Batterton, 230 
S.W. 110 (Mo. 1921). 

189 Gitt, TREATISE OF REAL Property Law 
IN Missouri 715 (1949). 

19170 S.W. 2d 399, 404-407 (Mo. 1943). 


west corner of the NW'4, Sec. 17, and the 
recorded survey data of a former county 
surveyor showing its setting in conformance 
with proper monuments existing at that 
time. ‘The court said: “We believe the es- 
tablishment of the northwest corner NW'4 
17 is sufficiently shown by the evidence to 
meet the requirements of this court, as an- 
nounced in Cordell v. Sanders, supra 331 
Mo. 84, 52 S.W. 2nd 839, . . .”° 

But the evidence and plat offered by the 
engineer was based upon distances of trian- 
gulation from said NW corner and a second 
corner, which the Engineer located “From 
the survey recorded in Book 2, page 123, 
under date of April Ist and 2nd, 1857... 
a survey by W. G. Walker, County Sur- 
veyor, and which the stone at the northeast 
corner of the northwest quarter of Section 
17, T. 57, R. 14 shows it to be ‘U.S. Stumps 
set, lost rock 6+8+10. This quoted leg- 
end is ambiguous.” 

The opinion further states that the sur- 
vey should have started at 
shown to have been lawfully established, 
and on evidence of sure projections made 
by actual survey rather than by computa- 
tion, or composite studies, from plans.” 

“Evidence of a survey which is not defi- 
nitely shown to have been commenced from 
a corner established by the government or, 
if lost, reestablished in accordance with 
statutes, is of no probative force.”** In 
this four different 
had surveyed without consulting the notes 
of the government survey, and starting from 
various points, such as a pile of stones in- 
dicated by one of the contestants. 

It may be that a “Water Witch” equipped 
with the proper “divining rod” (bent or 
forked stick) can know the exact location 
of underground rivers, but an engineer’s 
or surveyor’s license is not recognized in 
law as conferring any such occult powers, 
intuition, or divine right to say where old 
monuments, now invisible to other eyes, 
were located. This is the effect of Judge 


“monuments, 


case county surveyors 





20 Jd. at 406. 
21 Klinhart v. 
(1942). 


Mueller, 166 S.W. 2d 519 
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Hyde’s opinion in Cordell v. Sanders,” 
where a State highway engineer, employed 
by one of the parties, testified that he found 
no government monument from which to 
start his survey (in fact had looked for 
none) ; that, anyway, the government sur- 
vey was wrong; that he knew “the exact 
point where the corner should be;” that it 
was where two fences and two roads inter- 
sected; that “it was not necessary to survey, 
and there is no better way to get about it to 
establish a corner than the way I did;” and 
where no question has been raised as to the 
location of a corner, he wouldn’t start any 
trouble by searching for its true location. 

Clark v. McAtee** is an interesting case. 
One neighbor hired the official county sur- 
veyor to determine where the property line 
ran through one of the city blocks in Edina, 
Missouri, so a fence could be built at the 
proper place. The other neighbor ques- 
tioned the location so determined, and 
hired this same county surveyor to run the 
line for him, and a different location was 
determined. When suit was brought, the 
court appointed this same county surveyor 
to make a third survey, which resulted in 
still a third location of the property line. 
The Missouri Supreme Court held that 
none of the three surveys were admissible 
in evidence, because, among other errors, 
one of the starting points was a government 
corner stone which, as was brought out in 
evidence late in the case, was lying back 
of the ditch where a road-working gang 
had dumped it years before after plowing 
it up from the middle of the road. Inci- 
dentally, it was held on the second appeal 
that the survey offered by plaintiff at the 
second trial was still inadmissible. 

The opinion in Henrie v. Hyer** quotes 
from instructions to surveyors, page 285 of 
what is, in the last of many editions, en- 
titled Manual of Instructions for the Sur- 
vey of the Public Lands of the United 


States, by the Bureau of Land Manage- 





22331 Mo. 84, 52 S.W. 2d 834 (1932). 

23 227 Mo. 152, 182-192, 127 S.W. 37 (1910), 
up a second time in 253 Mo. 196, 161 S.W. 698 
(1913 


2470 P. 2d 154, 156 (Utah, 1937 
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ment, United States Department of the In- 
terior: 


An obliterated corner is one where no visible 
evidence remains of the work of the original 
surveyors in establishing it. The location may, 
however, have been preserved beyond all ques- 
tion by acts of landowners, and by the memory 
of those who knew and recollect the true situs 
of the original monument. 
not a lost monument. 


In such case it is 


A lost corner is one whose position cannot 
be determined beyond reasonable doubt, either 
from original marks or reliable external evi- 
dence.*®> (Emphasis mine.) 


For restoration of lost (as distinguished 
from obliterated) corners, the Manual of 
Instructions for the Survey of the Public 
Lands of the United States (1947) says, 
p- 289: 


A lost corner is a point of a survey whose 
position cannot be determined, beyond reason- 
able doubt, either from traces of the original 
marks or from acceptable testi- 
mony that bears upon the original position, and 
whose location can be restored only by refer- 
ence to one or more interdependent corners. 

If there is some acceptable evidence of the 
original location, that position will be employed 
in preference to the rule that would be applied 
to +a lost corner. 


evidence or 


The engineer is not prepared to consider the 
restoration of a lost corner until he has ex- 
hausted every other means of identifying its 
original position, and at this stage of his work 
he should have determined upon an approxi- 
mate position of the original monument based 
upon his findings resulting from retracements 
leading from known corners to the lost corner, 
from one, t',o, three, or four directions in ac- 
cordance with the plan of the original survey. 
The principle of proportionate measurement, 
which most nearly harmonizes surveying prac- 
tice with the legal and equitable considerations 
involved in controversies concerning lost land 
boundaries, enters into the problem at this 
stage, and this plan of relocating a lost corner 
will always be employed unless outweighed to 
the contrary by physical evidence of the origi- 





25 See Beltz v. Mathiowitz, 72 Minn. 443, 75 
N.W. 699 (1898); Eversmeyer v. Broyles, 280 
Mo. 99, 106, 216 S.W. 317 (1919); Simpson v. 
Stewart, 281 Mo. 228, 219 S.W. 589 (1920); 
Hopper v. Hickman, 145 Mo. 411, 46 S.W. 973 
(1898 
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nal survey. In cases where the relocated cor- carelessness. Even when a monument is 
ner cannot be made to harmonize with all the found, as in Clark v. McAtee,?®° there 


calls of the original field notes, due to unex- 
plained discrepancy which is made apparent by 
the retracement, the engineer is required to 
determine which calls will be given major con- 
trol, and those which must be subordinated. 


A word of caution should be inserted at 
this point. The early surveys in public- 
land states did not always conform to the 
present instructions for the survey of the 
public lands. Since, from a legal stand- 
point, we must find and retrace the steps of 
the original government surveyor, a sur- 
veyor should obtain a copy of the actual 
instructions under which the first survey of 
the given section of land was made, and 
follow them. He should never take for 
granted that the present instructions were 
the ones actually used in a particular loca- 
tion. 

Title 18 U.S.C.A., Section 1858, pro- 
vides: 

Whoever wilfully destroys, defaces, changes, 
or removes to another place any section corner, 
quarter-section corner, or meander post, on any 
Government line of survey, or wilfully defaces, 
changes, or removes any monument or bench 
mark of any Government survey, shall be fined 
not more than $250 or imprisonment for not 
more than six months, or both. 


Section 60.320, Missouri Revised Stat- 
utes, 1949, says: 


It shall be duty of every county surveyor and 
every deputy county surveyor to report as soon 
as practicable all violations of law relative to 
the destruction of landmarks that come under 
their observation, or of which they have knowl- 
edge, to the grand jury or to the prosecuting 
attorney of the county in which the violation 
occurs. 


Despite these provisions of the State and 
the United States laws, few, if any, witness 
trees can be found today, and a large per- 
centage of Government corner stones or 
other monuments have either been moved 
or disappeared entirely. Such monuments 
were most inconveniently located just where 
farmers would want to set their corner 
post. Then, too, it has not been difficult 
to move or obliterate a monument for dis- 


honest purposes, or through ignorance or 


should be some check made as to whether 
it is still in the place where originally set. 

Chapter 446, Missouri Revised Statutes, 
1949, sets out certain statutory rules for 
preserving land boundaries in Missouri. 
Any land-survey corner “in a decayed or 
perishable condition,” shall be reset by the 
county surveyor when required by any per- 
son interested in the tract.*” The county 
surveyor shall note particularly in his field 
notes the “corner from which he starts the 
survey and to which he traces the lines, 

. the condition of the corner (witness) 
trees, if any, . . . every object of note, over 
or by which the lines may pass; also the 
falling off distance,** and the (magnetic) 
variation at which said lines shall have been 
surveyed.”® He shall cause to be planted 
a stone or post at each corner to be estab- 
lished (re-established); mark and describe 
witness trees, if any within a reasonable 
distance; note the names of his chainman, 
flagman, and other persons present at the 
planting of the corner stone or post; cer- 
tify, and record in a book to be kept in the 
office of the county surveyor,®® a copy of 





26 Supra n. 23. 

27 Mo. Rev. Srar. § 446.010 (1949 

28 “The falling is the distance on the normal 
(zt right angle) by which a line falls to the 
right or left of a corner on which the random 
line was intended to close.” MANUAL oF IN- 
STRUCTIONS FOR THE SURVEY OF THE PUBLIC 
LANDS OF THE Unrrep Srares, p. 176. 

29 Mo. Rev. Star. § 446.020 (1949 

30Mo. Rev. Star. § 60.340 (1949) requires 
every county and city surveyor in Missouri to 
“(1) Keep a fair and correct record of all sur- 
veys made by himself and his deputies, in a 
well-bound book, with a convenient index, . . . 
.. known 
. and such books 
shall be preserved by the recorder of deeds . . . 
subject to inspection by any person interested 
therein. 


the property of such county or city, . 
as the ‘record of surveys, . . 


(2) In surveying town lots, he 
shall give the distances to the points or lines 
from which he establishes the lines of the lots, 
and perpetuate the same by measuring the dis- 
tances to houses standing in the immediate 
vicinity, or by prolonging the lines to the curb- 
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the field notes; and deliver other certified 
copies to anyone desiring them (for a 
charge of 15c per 100 words) .** 

Any corner “destroyed or obliterated by 
time or accident” may be re-established by 
any person whose title to land may be 
thereby affected. He may call on a mag- 
istrate of the county to take testimony.* 
A 30-day notice of the time and place of 
taking such testimony must be given in 
writing to every person interested in the 
lands adjoining any corner in question, or 
to nonresidents of the state by publication 
three weeks consecutively (the last inser- 
tion being 20 days before the day of taking 
testimony) in newspaper in the 
county.** The magistrate shall summons 
the county surveyor and such witnesses as 
any interested party may request.** Wit- 
nesses are examined in the presence of the 
magistrate and county surveyor “touching 
the existence or situation of such destroyed 
or obliterated corners, or any other matter 
in relation to the entry or survey of such 
lands, or of the corners or boundaries of 
any adjoining lands.”** The evidence shall 
be written out, signed, and sworn to by the 
respective witnesses, signed and certified by 
the magistrate, and delivered to the county 
The county surveyor shall, 
upon request of any interested person, make 
a survey and cause a stone or post to be 
planted at each decayed or obliterated cor- 
ner, being governed by the testimony so de- 


some 


surveyor. ” 


stones and cut notches therein; (3) Number his 
surveys progressively; (4) ... note on each plat 
and in the field notes the magnetic variation 
under which the lines of the survey were run; 
and (5) Deliver a copy of any survey to any per- 
son” paying the legal fee, so long as said rec- 
ords remain in his possession, or after they are 
deposited with the recorder he shall upon such 
payment deliver a duly certified copy of such 
records, which shall be accepted as evidence as 
if they were the original notes. 


‘tL Id. § 446.030. 
82 Td. § 446.040. 
‘Id. § 446.090. 
‘# Id. § 446.050. 
> Id. § 446.060. 
® Id. § 446.080. 


‘ 
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livered to him,*” and shall make, certify, 
and record a copy of a plat in the county sur- 
veyor’s record book and deliver the certified 
original and the testimony taken by the 
magistrate to the county recorder to be re- 
corded by him, noting on the plat the cor- 
ners at which stones or posts were planted, 
the names of the chainmen, markers, and 
others present at the planting, and state 
that all was done in accordance with the 
testimony taken.** The original, or certi- 
fied copies of the record, may be offered 
and received in evidence, subject to excep- 
tions for irrelevancy or incompetency.*" 

If section or quarter-section corners are 
lost (not merely obliterated), Sections 
60.290 and 60.300 of the Missouri Revised 
Statutes set out, in order of priority, the 
requirements of State law for their re-estab- 
lishment in Missouri.*° Section 60.250 
should be followed in establishing blank 
quarter-section corners on the west side of 
irregular sections, and Section 60.260 for 
blank quarter-section corners on the north 
side of such sections. 


WHO SHOULD MAKE THE SURVEY? 


Is there any limitation by law as to who 


‘may make a survey which will be admitted 


in evidence? It is frequently contended 
that Section 60.150, Missouri Revised Stat- 
utes, 1949, sets up such limitations when it 
says: 

No survey or resurvey, hereafter made by 
any person, except that of the county surveyor 
or his deputy shall be considered legal evidence 
in any court in this State, except such surveys 
as are made by the authority of the United 
States or by mutual consent of the parties. 
(Emphasis mine. 

In Carter v. Spracklin,*' the plaintiff in- 
troduced evidence by the county surveyor 
and also by the city engineer, while the de- 





87 Td. § 446.110. 

88 Td. §§ 446.120, 446.130, 446.140. 

39 Jd. § 446.150. 

40 See Cordell v. Sanders, 331 Mo. 84, 52 
S.W. 2d 834 (1932); Simpson v. Stewart, 281, 
Mo. 228, 219 S.W. 589 (1920); Goltermann v. 
Schiermeyer, 111 Mo. 404, 19 S.W. 484 (1892). 

41246 Mo. 116, 151 S.W. 451 (1912). 
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fendant offered evidence of a former county 
surveyor. As frequently happens, all three 
surveyors reached different results. Plain- 
tiff contended the trial court erred in not 
instructing that (1) the present county sur- 
veyor’s evidence was binding on, and must 
be followed by, the jury, and (2) that the 
survey made by the county surveyor was 
“presumptively valid and correct.” The 
supreme court held (1) that Section 60.150 
“does not disqualify any surveyor, private 
or Official, from testifying in relation to 
surveys made by him;” (2) that it makes a 
survey “by the county surveyors prima facie 
evidence of its correctness, without first es- 
tablishing its correctness by parol or other 
competent evidence, which of course could 
be overthrown or disproved by any compe- 
tent evidence;” (3) that when such a prima 
facie case was contradicted, a question of 
fact was presented for the jury to deter- 
mine; and (4) that it would have been 
error for the trial court to have selected 
some evidence (that of the county sur- 
veyor) for comment while ignoring the tes- 
timony of others. 

Likewise in Hopper v. Hickman,‘ the 
court said that Section 60.150 does not pro- 
hibit or disqualify any type of evidence 
which otherwise would have been admis- 
sible, “but is rather to be considered as an 
enlargement of the range from which testi- 
mony may be gathered;” it makes certain 
surveys “legal evidence,” but “in no wise 
attempted to designate what surveyors are 
competent as witnesses or to what ques- 
tions their testimony should be limited.” 
(Emphasis mine.) ** 

Some States require a license before cer- 
tain kinds of surveying or engineering serv- 





42145 Mo. 411, 46 S.W. 973 (1898). 

43 To like effect are State v. Turpin, 196 
S.W. 2d 798 (Mo. 1946); Morris v. Nowell, 
180 S.W. 2d 717 (Mo. 1944); Bowzer v. State 
Highway Commission, 170 S.W. 2d 399, 404- 
407 (Mo. 1943); Randolph v. Moberly Hunting 
and Fishing Club, 321 Mo. 995, 1011, 15 S.W. 
2d 834 (1929) (en banc); Von Eime v. Fuchs, 
320 Mo. 746, 752, 8 S.W. 2d 824 (1928); 
Jones v. Eaton, 307 Mo. 172, 180-184, 270 S.W. 
105 (1925) (en banc); lark v. McAtee, 227 
Mo. 152, 127 S.W. 37 (1910). 


ices may be performed for pay. In Mis- 
souri, Chapter 327, Missouri Revised Stat- 
utes (1949), makes it a misdemeanor, pun- 
ishable by fine up to $500 and/or three 
months’ imprisonment, to render certain 
engineering services without a_ license. 
However, Section 327.090 exempts “Land 
surveyors whose work includes exclusively 
surveying of areas for their correct deter- 
mination and description and for convey- 
ancing, or for the establishment or re-estab- 
lishment of land boundaries and plotting of 
lands and subdivisions thereof.” 


EVIDENCE WHICH WILL BE 
ADMISSIBLE IN COURT 

The final test of whether a survey is 
made so as to meet the requirements of law 
is: Would it be admitted in evidence by a 
court in a case involving the true location 
cf a property line, or of objects with ref- 
erence to such lines? We should note in- 
cidentally that, even if it meets this test, a 
further test of the value or quality of the 
survey must be: How understandable and 
convincing would it be if presented to a 
jury of laymen? 

It was said in Goltermann v. Schier- 
meyer:** “The monuments set by the dep- 
uty United States surveyors for the west 
section corners must control as to the proper 
location of those corners. The question 
where they were located, if destroyed, is 
one of fact, and not of law, for the jury to 
determine under all the evidence.’’** 

The United States Supreme Court said 
in Ayers v. Watson:*® “Courts have always 
been liberal in receiving evidence with re- 
gard to boundaries which would not be 
strictly competent in the establishment of 
other facts. Old surveys, perambulation of 
boundaries, even reputation, are constantly 
received on the question of boundaries of 
large tracts of land. The declarations of 





#4111 Mo. 404, 19 S.W. 484 (1892). 

45 See McEwen v. Den, 24 How. 242, 16 
L.Ed. 672 (U.S. 1861); Cordell v. Sanders, 331 
Mo. 84, 52 S.W. 2d 834 (1932); Hopper v. 
Hickman, 145 Mo. 411, 46 S.W. 973 (1898). 

46 137 U.S. 584, 34 L.Ed. 803, 808, 11 Sup. 
Ct. 201, 205 (1891). 
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surveyors made at the time of making a 
survey have been admitted; .. . .” 

Again in Diehl v. Zanger:** “The city 
surveyor should, therefore, have directed 
his attention to the establishment of the 
actual location of the original land marks 
set by Mr. Campau, and if those were dis- 
covered they must govern. If they are no 
longer discoverable, the question is where 
they were located; and upon that question 
the best possible evidence is usually to be 
found in the practical location of the lines, 
made at a time when ihe original monu- 
ments were presumably in existence and 
probably well known. . . . As between old 
boundary fences, and any survey made after 
the monuments have disappeared, the 
fences are by far the better evidence of 
what the lines of a lot actually are, and it 
would have been surprising if a jury in this 
case, if left to their own judgment, had not 
so regarded them.”’** 

And in Henrie v. Hyer:*® “Surveyors, in 
making resurveys or in searching for or re- 
locating or re-establishing lost or obliterated 
corners, may consider extrinsic and mate- 
rial evidence, as well as the field notes, for 
the purpose of determining the exact loca- 
tion of lost lines or corners of the original 
survey.”°° 

Of course, a surveyor’s conclusions are 

‘7 39 Mich 601, 604 (1878). 

8 For types of evidence offered, see Schell v. 
City of Jefferson, 257 Mo. 1020, 212 S.W. 2d 
430 (1948) (en banc); Pioneer Cooperage Co. 
v. Bland, 228 Mo. App. 994, 75 S.W. 2d 431 
(1934 Cordell v. Sanders, 331 Mo. 84, 52 
S.W. 2d 834 (1932); Von Eime v. Fuchs, 320 
Mo, 746, 8 S.W. 2d 824 (1928); Simpson v. 
Stewart, 281 Mo. 228, 219 S.W. 589 (1920); 
Clark v. McAtee, 227 Mo. 152, 127 S.W. 37 

1910). 

4970 P. 2d 154, 157 (Utah, 1937). 

° Craven v. Lesh, 22 Idaho 463, 126 Pac. 
774 (1912); Schell v. City of Jefferson, 357 Mo. 
1020, 212 S.W. 2d 430 (1948) (en banc); Von 
Eime v. Fuchs, 320 Mo. 746, 8 S.W. 2d 824 

1928); Armstrong v. Batterton, 303 Mo. 220, 
260 S.W. 80 (1923); Hopper v. Hickman, 145 
Mo. 411, 46 S.W. 973 (1898); Thomsen v. Keil, 
48 Nev. 1, 226 Pac. 309 (1924), interesting be- 
cause copy of field notes set out. 
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not binding on a court.°” 


FENCES AND ADVERSE POSSESSION 

It should be pointed out that the loca- 
tion of fences over a long period of time is 
important, not only when it is the only ob- 
tainable evidence tending to indicate where 
an obliterated corner was originally located, 
but may bear on ownership from adverse 
possession for the statutory period. There 
is some confusion as to just when possession 
is adverse. It was said in Goltermann v. 
Schiermeyer: ** “Where one of two adjoin- 
ing proprietors builds a fence upon what he 
supposes to be the true line, and takes pos- 
session of the land so enclosed, without 
claiming or intending to claim beyond the 
true line when subsequently ascertained, 
his possession of a part of his neighbor’s 
land included in the enclosure is not ad- 
verse. . . . But, on the other hand, where 
ene of two adjoining land proprietors takes 
and holds possession up to a fence which 
he supposes to be the true line, claiming to 
the fence, his possession is adverse as to all 
the land within his enclosure. In such a 
case it makes no difference that he was 
mistaken as to the location of the true line; 


“nor does it make any difference that he did 


not intend to invade his neighbor’s rights.” 

But whether a witness’ occupancy was 
adverse should not be made to depend 
largely (a) upon whether he will admit a 
dishonest intention or (b) upon the adroit 
phrasing of a lawyer’s question. One of 
the best statements of the rule is quoted in 
Patterson v. Wilmont:*? “The principle, 
as stated in all of our prior decisions, may 
be reduced to this: If the possessor occupies 
the land in question intending to occupy 
that particular piece as his own, his occu- 
pancy is adverse. It is the intent to 
possess, and not the intent to take irrespec- 
tive of his rights, which governs.” (Bold 
face mine.) 

Generally no legal title can be acquired 
by adverse possession against the public, as 











508 See Cordell v. Sanders, supra, n. 22, 48. 

51111 Mo. 404, 19 S.W. 484, 20 S.W. 161 
(1892). 

52 245 S.W. 2d 116, 121 (Mo. 1952). 
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pointed out in Schell v. City of Jefferson™ 
and Bowze v. State Highway Commission.** 


START WITH PLATS AND FIELD NOTES 

In all cases in which is involved any 
question as to the correctness of a survey, 
monuments, or courses, it should be made 
a rule to start by securing or examining 
properly certified and admissible copies of 
such field notes and plats on file as are in 
the chain of title and bear upon the ques- 
tion—beginning with the government sur- 
y under which the land was first con- 
veyed by the United States. These should 
always be available, not only to the sur- 
veyor and lawyer, but to the court. As was 
said in Cordell v. Sanders:** “A surveyor’s 
testimony ‘is never receivable except in con- 
nection with the data from which he sur- 
veys, and if he runs lines they are of no 
value unless the data are established from 
which they are run, and those must 
tinctly proven, or there is nothing to en- 
able anyone to judge what is the proper 
results.’ On another trial, the court 
should have the benefit of the United States 
government survey [citing what are now 
Sections 60.350—60.370, Missouri Revised 
Statutes (1949) ], and also the plat made by 
the surveyor.” 

Judge Lamm, whose opinions are always 
models of literary style as well as legal rea- 
soning, said in Akins v. Adams.°° “We 
will not go into the matter or decide the 


vey 


be dis- 


controversy, because the plats used at the 
trial from which the witnesses testified and 
to which they referred, were not introduced 
in evidence. So the testimony of witnesses 
anent this survey, produced here in narra- 
tive form, is so chaotic, so incoherent and 
unintelligible in vital particulars, that the 
like of it in court records may be found no- 
where so well reported as by Rabelais in 
the celebrated (and, possibly, imaginary) 
case of Lord K .. . v. Lord Suckfist, and 


the wonderful judgment pronounced by 








53357 Mo. 1020, 1027, 212 S.W. 2d 430 
(1948) (en banc). 
54 170 S.W. 2d 399 (Mo. 1943). 
55 331 Mo. 84, 98, 52 S.W. 2d 834 (1932). 
56 256 Mo. 2, 17, 164 S.W. 603 (1913). 
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Pantegruel therein, a judgment doubtless 
familiar to the whole Missouri bar.... It 
is impossible for us on this record to pass on 
the merits of that contention. IJmpotentia 
excusat legem. No one (not even a judge) 
is bound to do what is impossible.” 


SURVEY MUST START AT AN 
ESTABLISHED CORNER 

The Missouri Supreme Court has pointed 
out certain legal requirements to make evi- 
dence of a survey admissible, as in Schell 
v. City of Jefferson.” “We have said in a 
number of cases: ‘Evidence of a survey 
which is not definitely shown to have com- 
menced from a corner established by the 
government or, if lost, re-established in ac- 
cordance with statutes, is of no probative 
force.” [Citing cases.]** See also: ‘A sur- 
veyor who attempts by parol evidence to 
establish a survey would have to show the 
same facts by parol that would have to be 
shown on the plat.’” 


IF NO EVIDENCE MEETING LEGAL 
REQUIREMENTS 

The burden of proving his case by suffi- 
cient and competent evidence is always 
upon the plaintiff or moving party in court. 
Ii he fails to produce such evidence, the 
defendant will win, since he has the nega- 
tive of the question, and no burden of of- 
fering or rebutting any proof until the 
plaintiff has put in sufficient competent evi- 
dence to make out the allegations in his 
pleadings. The court will leave the parties 
in the position in which it found them. 
For example, judgment for plaintiff was 
reversed in Cordell v. Sanders:*® 
opinion said: “ 


where the 
. defendant is correct in 
his contention that plaintiff’s evidence was 
insufficient to re-establish the lost quarter 
section corner and to show in which quarter 
section the land in controversy was located. 





57357 Mo 1020, 1027, 212 S.W. 2d 430 
1948) (en banc). 

58 See also Klinhart v. Mueller, 166 S.W. 2d 
519 (Mo. 1942); Pioneer Cooperage Co. v. 
Bland, 228 Mo. App. 994, 75 S.W. 2d 431 
1934); Clark v. McAtee, 227 Mo. 152, 127 
S.W. 37 (1910). 

59 331 Mo. 84, 93, 52 S.W. 2d 834 


1932). 
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It may be that the point at which plaintiff's 
surveyor commenced to survey is the south- 
west corner of Section 3, but plaintiff did 
not prove that it was. If they had 
other information upon which to base this 
assumption it was not introduced in evi- 
dence. Their testimony is replete with 
conclusions of fact or of law rather than 
evidence in regard to facts. A sur- 
veyor’s testimony ‘is never receivable except 
in connection with the data from which he 
surveys, and if he runs lines they are of no 
value unless the data are established from 
which they are run, and those must be dis- 
tinctly proven, or there is nothing to enable 
anyone to judge what is the proper re- 
sult.’ ” 

The judgment for plaintiff in the second 
trial of Clark v. McAtee' 
because he had not sustained the burden 
of proof 


was set aside 


“If his measurements are incor- 
rect, or if he started from the wrong be- 
ginning point, or course, his survey and his 
testimony fall, and respondent’s case falls 
with it.” Again in Klinhart v. Mueller,” 
the court said: “. . . we rule that the Scrog- 
gin survey and his evidence were incompe- 
tent, and that there is no evidence to sup- 
port the judgment for plaintiff.” 

If the amount of area is stated in the de- 
scription, Title 43 U.S.C.A., Section 752, 
paragraph 3 provides that “. . . the con- 
tents . . . returned by the Field Surveying 
Service, shall be held and considered as 
containing the exact quantity expressed in 
such return. ...” This is a rule for deter- 
mining the acreage for which the govern- 
ment is to be paid. It is not conclusive as 
And where the 
area expressed in any plat or description is 
in conflict with the monuments and courses, 
set out as bounding that area, it is generally 
held that, in order to best arrive at the true 
intent, the area expressed must give way. 

We should bear in mind that the area 
computed from a proper survey may differ 


between private persons. 





69 253 Mo. 196, 200, 161 S.W. 698 (1913). 

61 166 S.W. 2d 519, 523 (Mo. 1942). 

82 Hickerson v. Dillard, 247 S.W. 801 (Mo. 
App. 1923); Capps v. Clark, 196 Iowa 758, 195 
N.W. 372 (1923). 
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Level or horizontal distance 
as shown on plat— 400 ft. 





from the actual area of the surface over 
which the survey is made. As was pointed 
out by the Supreme Court of the United 
States in McEwen v. Den, “. . . the mode 
of measuring will be to level the chain, as 
is usual with chain carriers when measuring 
up and down mountain sides, or over other 
steep acclivities or depressions, so as to ap- 
proximate, to a reasonable extent, horizon- 
tal measurement.” Local customs to the 
contrary cannot change the legal rule. It 
follows, in effect, that horizontal survey 
distances may be computed from one or a 
series of right-angle triangles—the square 
of the hypotenuse equals the sum of the 
square of the other two sides—(a) the hori- 
zontal or level distance being one side or 
the base, (b) the distance, at right angle, 
which the slope rises from the horizontal 
being the second side, (c) and the distance 
along the sloping surface of the hill being 
the hypotenuse. Thus, if a hillside rises 
300 feet in a distance of 500 feet, as meas- 
ured along the ground, the horizontal or 
survey distance shown on the plat should 
be 400 feet, not 500 feet. 

When the surveys are made for the pur- 
pose of identifying some area of land by 
locating the boundary of the land area, 
unless the boundary line completely circum- 
scribes the area and arrives back at the point 
of beginning, or closes, no area is identified, 
and the survey is defective. 


THE DESCRIPTION 
Land descriptions should (1) identify 


63 24 How. 242, 16 L.Ed. 672 (U.S. 1861). 
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the particular tract with certainty, so that 
it can be found on the ground and could 
not possibly be confused with any other 
tract, (2) be as condensed, simple, and 
easily understood as possible, and (3) be in 
such form that it can be placed in the offi- 
cial land records of the county where the 
land lies and thus become a link in the 
record chain of title. The person who pre- 
pares it should have the unusual ability of 
being able to put himself in the shoes of 
every person who will have occasion in the 
future to translate the description back into 
the exact location on the ground, and the 
ability to make it so clear and concise that 
no one of ordinary intelligence and experi- 
ence could fail to understand his intentions. 
Certainly any description is bad if from it a 
surveyor could not locate the land without 
any question. 

In Jones v. Eaton,®* the court said that 
where the plaintiff is successful in ejectment, 
the writ of possession must describe the land 
so that the sheriff can determine from it, 
without consulting any outside information, 
just what land he is to take from the de- 
fendant’s possession and give to the plain- 
tiff. This could be by reference to natural 
or erected monuments, e.g., “the fence now 
standing on the east line,” or “25 feet west- 
erly from the fence.” This also applies to 
the judgment, since the writ must follow 
the judgment. 

A description may be in the form of 
words, figures, and/or a plat.®* Certain ab- 
breviations in connection with land descrip- 
tions are in common use and well under- 
stood. Since such abbreviations and Arabic 
numerals concentrate ideas in a smaller 
space, and thus enable the mind to get a 
sharper image of more related ideas in a 
single eye-span than if spelled out in full, 
their use tends toward more accuracy and 
efficiency and should be preferred. A num- 
ber should not be both expressed in figures 





64307 Mo. 172 
banc). 

65 Cragin v. Powell, 128 U.S. 691, 32 L.Ed. 
566, 9 Sup. Ct. 203 (1888); Ohlson v. Batter- 
son, 230 S.W. 110 (Mo. 1921). 


, 270 S.W. 105 (1925) (en 


and spelled out, since this could not make 
the meaning any clearer, but only increases 
the chance of error, contradiction, and con- 
fusion creeping in. 

In Ottumwa, C.F. & St. P. R.R. v. Wil- 
liams,®° appellant claimed “that the descrip- 
tion, ‘sections 22 and 28, Tp. 79, R. 13, 
Poweskiek County, Iowa,’ does not describe 
any land, because “Tp. 79, R. 13,’ does not 
locate the land anywhere.” The court re- 
plied: “It appears to us that there is no un- 
certainty or indefiniteness in these contrac- 
tions of words. They are in almost uni- 
versal use in this State in describing Jands, 
and everybody understands that they mean 
‘township’ and ‘range.’ It is true the con- 
tract does not state whether the range is 
east or west, but that was wholly unneces- 
sary, as the land was described as in Powes- 
kiek County, and the courts of this State 
take judicial notice that all of the land in 
that County is in range west.’”®? 

In Akins v. Adams,** the description was: 
“The southwest quarter of section number 
thirty-two (32) and east half and southwest 
quarter of southeast quarter 31, 35, 24, 
containing 160 acres, and lot 9 N.W. frac- 
tional quarter, section 6, township 34, 
range 24, situate in said county of Polk and 
State of Missouri.” Judge Lamm said: 
“Appellant contends that the bare numer- 
als, ‘31-35-24,’ are meaningless and cannot 





6671 Towa 164, 167, 32 N.W. 315 (1887). 

67 “The word ‘east’ or ‘west’ after the range 
number may be omitted from a description 
without creating uncertainty if the instrument 
shows in what county and State the land is situ- 
ated, and if the county is not one through which 
a Meridian passes. (Gill on Missouri Titles 
(3d Ed.) sec. 143.) This court takes judicial 
notice of land descriptions in the government 
surveys and of political subdivisions of the 
State. (Mayer v. Mayher, 224 Mo. 631, 123 
S.W. 806.) We know that the Fifth Principal 
Meridian runs north and south many miles west 
of Stoddard County, Missouri.” Federal Land 
Bank v. McColgan, 332 Mo. 860, 867, 59 S.W. 
2d 1052 (1953). The court took judicial no- 
tice of the instructions of the surveyor-general 
for Missouri to the deputy surveyors in Camp- 
bell v. Wood, 116 Mo. 196, 22 S.W. 796 (1893). 

68 256 Mo. 2, 10, 164 S.W. 603 (1914). 
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be judicially held to be a description of any 
land. . . . Having regard for the statute 
which permits the use of abbreviations and 
numerals in land descriptions in tax pro- 
ceedings, Revised Statutes 1909, Section 
11520 (which statute itself is founded on 
prevailing usages in this State in relation 
to the use of customary numerals and abbre- 
viations in land descriptions), . . . it is not 
necessary for us to rule that there is a patent 
ambiguity which voids the deed... .” The 
statute referred to® provides: 

In all advertisements, notices, lists, records, 
certificates, deeds, or other papers, required to 
be made by or under any of the provisions of 
this chapter, it shall be lawful to use letters, 
figures and characters, as follows: 

1) Letters may be used to denote township, 
range, boundaries, parts of section, parts of lots 
or blo« ks, other subdivisions of real estate, in 
the following manner: “T” for township, “R” 
for range, “L” for lot, “B” for block, “N” for 
north, “E” for east, “S” for south, and “W” 
for west, or any combination or combinations 





of the four last mentioned letters to denote 
parts of sections, lots, blocks, or other subdivi- 
sions of real property; 

2) Figures may be used as may be requisite 
to state any number required, whether it be of 
township, range, survey, section, block, lot or 
part thereof, acres or fractions thereof, date of 
any kind, amount of taxes, interest or costs, or 
any other matter or thing which may be stated 
or given in figures... . 


However, abbreviations not in common 
use, and of uncertain meaning should not 
be used. It was pointed out in Sims v. 
Rolfe,"° that “The letter ‘R’ or ‘r’ is the 
proper abbreviation for range within the 
meaning of government surveys when used 
with reference thereto. When used other- 
wise in an attempted description of land it 
means nothing.... The letter ‘R’ or ‘r’ in 
the description before us (“W or R NEY, 
Sec. 8, Tp. 5, north range 4 east’) could as 
well refer to ridge or road or river or to 
any natural or artificial monument where 
such letters were used in spelling the monu- 
ment in mind.” 








69 Mo. Rev. Srar. § 140.180 (1949). 
70177 Ark. 52, 5 S.W. 2d 718 (1928). 
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SURVEYING AND MAPPING 


CONCLUSION 


The more general requirements for mak- 
ing land surveys and preparing descriptions 
which should stand the test of a contest in 
court, may be summarized as follows: 


1. Before starting the survey, the former sur- 
veys, plats, and field notes, from which preced- 
ing descriptions in the chain of title were writ- 
ten, should be consulted. 

2. The survey must start from corners or 
monuments actually located on the ground and 
known to fit into the former surveys in the 
chain of title. 

3. Since the compass used in former, as well 
as the current survey, cannot be relied upon for 
accurate bearings, more than one monument 
should be located, a base line established with 
reference to these points, and angles for all 
courses turned from this base line. 

+. In the survey, the footsteps of the former 
surveyors should be located and followed on 
the ground. 

5. In case conflicts or uncertainties are dis- 
covered in the plat, field notes, or description 
of the former survey, then the intention of the 
person who prepared such plat, notes, or de- 
scription must be discovered as best one can. 
Experience has proven that this should gen- 
erally be done by giving preference to con- 
flicting calls in the following order of priority: 


a) natural monuments, (b) artificial monu- 


ments, (c) plats, (d) courses, (e) 
and (f) acreage. 


distances, 


6. Distances should be measured on the slope 
of the ground, then reduce to the correct hori- 
zontal distance, and this latter figure used in 
descriptions and plats. 

7. The survey boundary should close. 

8. Field notes (and perhaps a plat) which 
will convey clear and unequivocal meaning (not 
only to the surveyor, but to anyone else familiar 
with surveying usage) should be prepared and 
preserved. 

9. The description prepared from the survey 
should be a definite identification of the spe- 
cific area on the ground so that there can be 
no question of its exact meaning and so it 
could not possibly be confused with any other 
area. At least any surveyor should be able to 
lecate the boundaries of the tract on the ground 
without any difficulty. It should narrow the 
location of the land down to a specific State, 
county, city, survey, township, range, section, 
subdivision, block, lot, or metes and bounds 
with reference to fixed monuments (as the 
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facts in the particular case may permit). 

As a chain can be no stronger than its 
weakest link, so the legal chain of record 
title fails if either the survey or the descrip- 
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tion fails to meet all the legal requirements 
which would be made if involved in a law 
suit—they are the two mutually dependent 
links in land identification. 


International Bibliography of Geodesy 


HE International Union of Geodesy and 

| Geophysics recently announced publication 

of Volume 6 of the International Bibliography 
of Geodesy. 

Volume 6, which covers the years 1946 to 
1948, resumes the normal sequence of publica- 
tion, after disruption by the Second World 
War. Volume 7, covering the years 1949 to 
1951, will also be published in 1954. 

The object of the work is to provide a careful 
and thoroughly detailed bibliography to all 
works and articles of interest to geodesists and 


USEJUF AKIN 


=__— 


workers in closely allied fields wherever pub- 
lished. It provides a complete and reliable in- 
dex to the entire literature on the subject. 

The present volume contains 2,736 entries, 
most of which are followed by a short abstract, 
giving the reader an adequate outline of the con- 
tents of the work to which it refers. 

Copies are priced at $11.20, post free, and 
may be obtained from Butterworths Scientific 
Publications, 88, Kingsway, London, W.C. 2., 
England. 


‘Michigan’ _.. 
Babbitt Metal 







for accuracy and 
long durability 


LUFKIN “Michigan” Chain Tapes are designed to 
give long service where the going’s rough and accuracy 


) is a must! Deeply stamped babbitt metal bosses have 


markings that stay easy to read for years. Tough 
steel line resists rust, wear, abrasion, and twisting. 
Powerful steel frame has an extra-long retractable 
handle. “Michigan” Tapes are available with or 
without frame, in lengths from 100 to 500 feet. 


BUY [UFKIN Tapes - Rules - Precision Tools 


From Your Supply House 


THE LUFKIN RULE COMPANY, SAGINAW, MICH. 
132-138 Lofayette St., New York City - Barrie, Ont. 








Evaluation of Methods of Area 
Measurement 


By JOHN W 


HILE PREPARING for a research 

project which involved the scaling of 
areas from maps, the writer compared sev- 
eral methods of area measurement in order 
to find the most suitable one for his purpose. 
Recently, interest has been expressed in the 
problem by geographers.” * 
Their reports inspired a review of the find- 


same other 
ings of the author’s experiments which were 
extended for presentation here. 

For a historical account of techniques of 
area measurement, the reader is referred to 
Proudfoot’s publication.* Most texts on 
surveying describe various methods of area 
measurement, based upon actual measure- 
Naturally, these 
than any dimensions 
For most research pur- 


ments made in the field. 
are more accurate 
scaled from a map. 
poses, however, this degree of accuracy is 
Usually the areas of many 
shown on a map are 
wanted for comparison. What is sought, 


not needed. 
component units 
then, is a method which is reasonably accu- 
rate, and quick enough for convenience. 


Method of the Experiment 
Twenty figures of various sizes and shapes 
were constructed on a sheet of detail paper. 
Of these, six were squares, six circles, and 
the rest were geometric curved figures and 
These were carefully measured 
Measure- 


polygons. 
at the time they were drafted. 
ments were repeated during the tests, but 
The areas of these 
figures are given in table 1. 


no change was noted. 





1 Woop, WaLTerR F., The Dot Planimeter, A 
New Way to Measure Map Area, Professional 
Geographer, Vol. 6, No. 1, Jaruary 1954, pp. 
12-14. 

2 WiiuiAMs, Rosert L., The Hatchet Plani- 
meter, Professional Geographer, Vol. 6, No. 2, 
March 1954, pp. 14-16. 

8 Prouproot, MaLtco_tm, The Measurement of 
Geographic Area, U. S. Bureau of the Census, 
Washington, 1946. 


. GIERHART 


The area of these sample figures was 
scaled by various methods, and the time for 


TaBLe 1.—Areas of Test Figures. 
Square Inches 


GEOMETRIC CURVED 


SQUARES 


A 0.010 FIGURES 

B 0.303 M 2.388 

Cc 1.000 N 0.283 

D 3.045 Q 2.356 

E 9.985 — 

F 29.92 IRREGULAR POLYGONS 
. aa P 5.88 

CIRCLES Q 1.66 

G 0.035 R 1.00 

H 0.138 E 

; ae RECTANGLES 

2.0 , = 
K 808 + 
L Sei7 i 


each operation was recorded. Table 2 gives 
the average errors and times of these meas- 
urements. Other methods of area measure- 
ment, besides those used in the experiments, 
are considered in this report, but compar- 
able data on accuracy and speed are not 
available. 
METHODS OF MEASUREMENT 
Direct Measurement 

Several of the methods given here are 
used by land surveyors for computing the 
area of irregular plots. They are modified 
here for use with maps rather than field 
measurements. The first method makes use 
of the coordinates of the corners of a poly- 
gon. The coordinate method is discussed, 
and the formula for obtaining area using 
coordinates is given by Weissenstein.* This 
method was used in computing the areas of 





* WEISSENSTEIN, Henry G., Simple Machine 
Method for Area Computation, SuRvEYING AND 
Mappina, Vol. 14, No. 1, 1954, pp. 75-79. 
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the irregular polygons in table 1. The ac- 
curacy is limited by the precision of meas- 
ment of the coordinates. With more cor- 
ners, the possibility of error increases. Maps 


TaBLe 2.—Average Error and 


Trapezoidal Rule.” For its application an 
irregular boundary is connected by a series 
of equally-spaced parallels at right angles 
to a base line. The area is substantially the 


Time of Trial Measurements. 








Method 
Polar Planimeter 
Hatchet Planimeter 
Grid Planimeter 
Square grid 0.350 sq. in. 
Oblique grid 0.250 sq. in. 
Oblique grid 0.100 sq. in. 
Square grid 0.010 sq. in. 
Square grid 0.0625 sq. in. 
Dot Planimeter 
Square pattern 0.250 sq. in. 
Hexagonal pattern 0.2885 sq. in. 
” 0.100 sq. in. 
0.020 sq. in. 
Linear Grid Planimeter 
0.250-inch spacing 
0.100-inch spacing 


designed with rectangular-coordinate grids, 
such as military maps, simplify the use of 
this method. 

The second method consists of the sub- 
division of an area into triangular and trap- 
ezoidal figures by a base line and lines nor- 
mal to it (fig. 1 


, and solving these areas. 





For example, the area of figure 1 is given by 
the following formula: 


A=Y,fe(a+b)+f(b+c) +g(c+d 
+h(a+b+c+d)]. 


A related expression is known as “The 








Average Error Average Time 


%) ‘Min.-Sec. 
1.53 4:25 
7.82 4:10 
6.53 2:50 
6.01 3:15 
3.08 3:40 
4.07 5:05 
1.80 3:55 
13.6 2:05 
11.8 2:20 
10.6 2:10 
4.7 3:55 
1.6 4:10 
3.7 4:25 





average length of these lines times the length 
of the base.® 
In figure 2, the heavy dashed lines are 








Ficure 2 


the distance a apart; the lighter dashed lines 
mark the mid-point between them. The 
leneth of the base line of the left-hand fig- 
ure, then, is 4a. The approximate area is: 
b+c+dt+e 

A=4ta— rl 
or 

A=a(b+c+d+e). 


If, instead of a straight base line, the area 





5 ProuDFOOT, op. cit., p. 17. 
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is bounded by irregular lines—as in the 
right-hand shape—then the area is approx- 
imated by the distance between the parallels 
times the total length of lines intercepted by 
the boundary; or, as above: 


Az=a(b+c+d+e). 


The actual area measured in each figure is 
shown by the shaded area. 

The above means of measuring irregular 
areas is similar to the operation of the ma- 
chine used to measure leather as described 
by Schlinck. Measurements using this 
technique (termed linear grid in table 2) 
proved to be very accurate, and not too 
slow. An advantage in using this method 
is that a number of different areas, contig- 


TaBLe 3. 





SURVEYING AND MAPPING 


the instrument. Of these devices, the polar 
planimeter is the most commonly used. 
More precise and more versatile (and 
vastly more expensive and complex) are the 
suspended and rolling planimeters. Neither 
of the latter were available for study, but 
their performance is given in table 3. The 
principle of the polar planimeter is discussed 
in detail by Proudfoot and in various works 
on surveying and mathematics.® 

The human error in the operation of this 
device is apt to be greater than the mechan- 
ical errors which are due to friction, slip- 
page, and momentum of the moving parts. 
The greatest errors were found in scaling 
long, narrow figures. The accuracy may be 
increased by using a magnifier on the tracer 


Relative Errors in Planimeter Measurements.® 


Credited to Prof. Lorber of Loeben, Austria) 





Average error in one passcge of the tracer amounts to the 


following fraction of the area measured 


Area 

Sq. Cm. Sq. In. A 
10 1.55 1/75 
20 3.10 1/148 
50 7.75 1/355 
100 15.50 1 /682 
200 31.00 1 /1,274 
300 16.50 


B Cc 
1 /625 1 /1,000 
1/1,111 1 /2,000 
1 /2,500 1 /3,000 
1 /4,167 1 /5,000 
1/7,143 1 /7,693 
1 /9,375 1 /10,000 


A. Polar Planimeter reading to 10 sq. mm. or 0.15 sq. in. 
B. Suspended Planimeter reading to 1 sq. mm. or 0.001 sq. in. 
C. Rolling Planimeter reading to 1 sq. mm. or 0.001 sq. in. 








uous or not, may be scaled in one operation, 
and their relative proportions computed.’ 


Indicating Planimeters 


By “indicating planimeter”’ the author 
means any precision instrument, which, by 
a process of integration, derives the area of 
a figure from the tracing of its perimeter. 
The area is read directly from the dial of 

® ScuH.inck, Freperick J., Area Measurement 
of Leather, Technologic Papers of the Bureau of 
Standards, No. 153, Washington, 1920. 

7 Prouproot, Matcoim, Sampling with Trans- 
verse Traverse Lines, Journal of the American 
Statistical Association, Vol. 37, 1942, pp. 265-— 
270. , 





point, and guides, where possible, on stand- 
ard curves or straight lines. Compared 
with other methods of scaling area which 
were tested, the polar planimeter is the most 
accurate, and is not appreciably slower than 
other methods of comparable accuracy 
(table 2 An important feature of this 
method is its versatility. All of the figures 
—ranging in area from 0.01 to 32 square 
inches—could be scaled by one instrument 
without changing its adjustment. Most of 





8 ProupFoot, Measurement of Geographic 
Area, pp. 19-20. 

® Jounson, J. B., Theory and Practice of Sur- 
veying, John Wiley & Sons, New York, 16th ed., 
1904, p. 161. 
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the other methods were too inaccurate for 
the smaller figures. 

In use, the polar planimeter may be ex- 
pected to comply with exacting standards of 
accuracy. In the measurement of the area 
of the United States for the Sixteenth Cen- 
sus (1940), the divisions were scaled by 
three successive work groups, using polar 
planimeters. A maximum of only 0.60 per- 
cent variation was allowed between the orig- 
inal and duplicate readings.*® 

An objection to the polar planimeter 
which is frequently voiced is the cost of the 
instrument—the cheapest costing approxi- 
mately $35. This is probably a valid ob- 
jection for most individual users who seldom 
have extensive need for it. However, any 
drafting office or cartographic laboratory 
would do well to give the purchase of a 
polar planimeter high priority, and to fa- 
miliarize personnel with its use. 


Hatchet Planimeter 

This beautifully simple instrument con- 
sists of a U-shaped metal rod (or straight 
rod with suitable fittings), one end of which 
is pointed for tracing the figure, the other 
flattened parallel to the length of the rod. 
Williams’ article’ gives an excellent de- 
scription of the construction and uses of the 
hatchet planimeter. A fuller description is 
given by McCullough’s text on surveying.” 

The device works on the same mathema- 
tical principle as the polar planimeter, and 
has some value as a teaching aid in this re- 
gard. It is not as accurate, and is only a 
little faster. The errors may be rather large, 
and there is great variation between re- 
peated traverses. It can be regarded as a 
toy only, although for fairly simple, large 
figures (over 3 square inches), it is of aver- 
age accuracy 


Grid Planimeter 


This is probably the simplest and most 
familiar of any method of scaling area. The 
grid may be drawn on the map, or if many 








10 ProupFooT, p. 34. 

1 WILLIAMS, op. cit. 

12 McCu.t.oucu, Ernest, Practical Surveying, 
D. Van Nostrand Co., New York, 1915. 


areas are to be measured, drawn on trans- 
parent acetate. (Unless the map is the 
personal property of the user, the latter is 
the best procedure.) The grid must be 
drawn with care to ensure accuracy, espe- 
cially with small figures. In use, the num- 
ber of squares cut by the border may be es- 
timated as fractions of the square. As an 
alternative, the portion may be counted as 
whole when more than half is covered; if 
less than half, the square is not counted. 
The irregularities are assumed to cancel one 
another. The total area is the number of 
squares times the area of each square. 

Experiments with grids of varying sizes 
and shapes were made. The shape seemed 
to make little difference in the accuracy, 
but it was found to be difficult to estimate 
fractions of the parallelograms on the ob- 
lique grids. In size, it was found that %4- 
inch squares (area 0.0625 square inch) 
made the most effective grid. The larger 
grids were occasionally more accurate, but 
the variation was greater. With the 44-inch 
grid the error was consistently low. Con- 
trary to what was expected, it was found 
that with the smallest grid (area 0.010 
square inch), the error was usually greater, 
even on small figures. In general, the grid 
planimeter is the most convenient for use 
in the field, and is accurate enough for gen- 
eral use in the office. 

(Caution should be taken in using acetate 
overlays. Slippage must be guarded against, 
and when it is found necessary to move the 
grid to measure large figures, the pattern 
should be matched with its earlier position 
to avoid error.) 


Dot Planimeter 


Two facts characterize the dot plani- 
meter; it is the fastest of the methods tested 
and it is the least accurate. Its error was 
more than double that of the grid plani- 
meter when patterns of comparable size 
were used. 

The dot planimeter is basically a grid 
planimeter, but instead of lines bordering 
the squares, a dot represents the area. In 
the experiment, dots were arranged in 
square and hexagonal patterns, (fig. 3). 
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In use, the dots included in the figure are 
counted, and multiplied by the area they 
represent to find the total area. The area 
represented by the dot may lie partly outside 
the border of the figure. As with the grid 
planimeter, these irregularities are assumed 
to cancel one another. Dots on the border 
were counted as being inside the area. 
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SURVEYING AND MAPPING 


measurement are described and evaluated. 
They consist of cutting the desired areas 
from the map and getting their relative 
areas either by weighing the pieces, com- 
paring the result with the weight of a 
known area of the same material, or by 
measuring the light they obscure from a 
source of known area. 














Ficure 3 


For one comparable test (see table 2), it 
was found that the hexagonal pattern was 
more accurate, in spite of its slightly larger 
size. In addition, because of its more regu- 
lar spacing—each dot was equidistant from 
six other dots, rather than four with the 
square grid—measurement of smaller and 
less regular figures was possible. A source 
of error is the thickness of the line bounding 
the figure and the size of the dot, which may 
total an additional area of 10 to 15 percent 
outside the figure. At its best, with the 
tightest spacing of the dots (0.02 square 
inch), the error was greater than the mean 
of all trials, and no advantage in time was 
noted. 

Other Methods 
these 
Nash’s article’ 
attention. 


Since experiments made, 
was brought to the writer’s 


Two additional methods of area 


were 


18 Nasu, A. J., A Photoelectric Planimeter, 
SuRVEYING AND Mappine, Vol. 8, No. 2, 1948, 
pp. 64-69. 


It would seem to the writer that there is 
greater possibility of error due to inaccurate 
cutting-out of the areas, variations of weight 
and opacity of the material of the map, 
plus the instrumental error. ‘There is an 
advantage in these two methods, however, 
in that a large number of unit areas may be 
measured in a single operation. 


SUMMARY AND CONCLUSION 


The advantages and disadvantages of 
each method have already been discussed 
separately. In general, large figures may be 
scaled more accurately than small ones. Of 
more importance than size is the regularity 
of the figure. A measure of the regularity 
of a figure is the ratio of the perimeter to 
the area—(P/A). This ratio takes into 
consideration the size of the figure, since 
even with regular figures, such as squares 
and circles, the ratio increases with decrease 
in size. The ratio is plotted against the av- 
erage error of all methods in figure 4. The 
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Ficure 4 


correlation of the two is demonstrated by ments are the personal experiences of the 

the diagonal line, along which the P/A author, and greater care may give different 

ratio is equal to the error. results which, it is hoped, will be more gen- 
It should be repeated that these experi- erally applicable. 


‘ é é 


PHOTO-MAPPING IN BRITISH GUIANA 


re 20,000 air photos, covering 15,000 feet; the chief problem is the weather, 
a 38,000 square mile area in Central because clear cloudless days are infrequent in 
British Guiana, will be delivered to the Co- the Tropics. The same company has recently 
lonial Surveys Office, London, at the conclusion completed a _ large-scale Shoran-controlled 
of a three-month photographic mission started photo mission north of the Arctic Circle in the 
in August by Spartan Air Services, Ottawa. Northwest Territories. 

Two PV-1 Venturas were scheduled to fly at 











Application of the Method of Double 
Position to Surveying Problems 


By HENRY L. THOMSON 


LOS ANGELES 


C ENTERLINE and _property-survey 
calculations frequently require a solu- 
tion for the value of some unknown which 
cannot be directly obtained by trigonometric 
methods because some additional condition 
has been imposed, such as a fixed length, a 
fixed angle, or the tangency of a curve to 
a fixed line. 

While a solution can usually be obtained 
through the use of higher mathematics, it 
is likely to be laborious because of the size 
and number of decimal places of the co- 
efficients. A correct value of the unknown 
can be obtained by the method of double 
position, employing only calculations with 
which the surveyor is familiar. The steps 
involved are: 


1. Assume trial values of the unknown and 
solve by regular trigonometric methods so as to 
obtain results on each side (hence double posi- 
tion), one greater and one smaller than the re- 
sult required by the imposed condition. 

2. Apply the rule of double position to de- 
termine a small correction to the trial value of 


the unknown. 


CURVE TANGENT TO A LINE AND TWO 
REVERSE CURVES 


The use of the method of double posi- 







Rec. r2=20.00 
Calc.r= 19.80 





DEPARTMENT 


OF PUBLIC WORKS 
tion in a trigonometric problem is illustrated 
by the following example which refers to 
figure 1. The distance AB between the pro- 
jected centers of the fixed 80.00-foot and 
140.00-foot radius curves is to be held at 
219.52 feet. The perpendicular distances 
from the centers to the line AB are also fixed. 
The reverse curve must be tangent to these 
two curves and to the straight line AB. 
Platting shows this radius to be approxi- 
mately 20 feet. What is the exact radius to 
two decimal places? 

The two essential parts of the method of 
double position are (1) the rule and (2) the 
method of solution. 


The rule 


Difference of assumed numbers 
Difference of computed values 
_ Correction to first assumed number. 
a First error 
" The first error is the amount by which the 
first computed value differs from the fixed 
value. The fixed value is the condition to 
be met, which is that AB must be 219.52 
feet. 
The method of solution 


It is best to start with two whole numbers 
as assumed values of the unknown radius 
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APPLICATION OF THE METHOD OF DOUBLE POSITION 


which differ from each other by one or two 
units. These trial values are taken here as 
19.0 and 21.0 feet, since the required radius 
scaled 20 feet. 

The first approximation of r through the 
use of the method of double position is 
carried only to tenths of a foot. 

In trigonometric problems the curve of 
error may have a rapidly changing curva- 
ture, so to be certain of the correct answer 
a second approximation should be made. 
The assumed numbers for this second cal- 
culation are the first approximate value of 
r and another assumed value 0.1 or 0.2 
greater. The result will be correct to two 
decimal places. 


Solution—First approximation 


First supposition 
r’=19.0 


Second supposition 
fr =21D 

A trigonometric solution to three decimal 
places from the two right angle triangles 
gives: 
218.641 
219.520 

0.879 + 


220.830 
219.520 


1.310 


Computed value AB 
Fixed value AB 
Error - 
In order to visualize the procedure, r’ and 


} r” are laid out to scale on the horizontal 


r's!9.0 
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line, figure 2. The error from the assumed 
value of 1’, —0.879 is plotted at a large 
scale at r’ as an ordinate and the error from 
the assumed value of 7”, + 1.310, is plotted 
on the same scale at 7’, also as an ordinate. 
From inspection of the signs of the errors 
and the graphic sketch it is evident that the 
required value for r, whose error will be 
zero, lies between 7 and 1”, 
By the rule, solving for correction: 


Difference of assumed numbers 


Difference of computed values 
_ Correction to first assumed number. 


First error — 
0.8 +) 


0.879 


2.0 
2.139 





Hence the first approximation for r = 
0.8 = 19.8. 


19.0 + 


Second approximation 
The computed values must be carried to 
four decimal places. 
Supposition 1’” = 19.8 yf? =~ 19.9 
219.5193 
219.5200 
“0.0007 + 


219.6289 
219.5200 
0.1089 


~ 


Computed value AB 
AB 


Fixed value 


Errors 


220.830 





+1.310 
rs- 21.0 


219.520 








218.641 





Fixed value 
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Ficure 3. 


The signs show the final r to be between. 
19.8 and 19.9 feet. 
By the rule: 


0.10 0.0007 +) 


0.1096 0.0007 


19.800 + 0.0007 = 19.8007. 


This small change from the first approxi- 


Final value of 7 


mation shows this curve of errors to be al- 
most a straight line within the limits taken. 
The second approximation was necessary to 
determine the value of r to the second deci- 
mal place. 
CURVE TANGENT TO AN ARC AND TWO 
REVERSE CURVES 

A more complicated problem, which 
might occur in the layout of a subdivision 
or in connection with the off-and-on ramps 
of a freeway, is illustrated in figure 3. The 
coordinates of the centers of curvature, A, 
C, and D and the lengths of the respective 
radii from these points are fixed. It is re- 
quired to find the length of the radius r of 
a curve to be tangent to the arc with a radius 


of 325 feet and to join properly the incom- 
ing curves at the P.R.C. 
for r, determined from a careful plat, plus 
the known radii gives a preliminary value 
to AB and BC. Computing the distance 
and bearing AC from the coordinates gives 
a third side to the triangle ABC. The solu- 


1. 
24+ 504450.94 
v=617922 .35 


“ 


An assumed value i 


tion of this triangle permits the preliminary 


coordinates of B to be computed and the 
distance BD to be found. BD -—r gives the 
first computed value. The difference be- 
tween this first computed value and _ the 
fixed radius value of 325.00 will be the first 
error. A second value for r is assumed and 
a second error found. The method of dou- 
ble position is then followed, as previously 
outlined, until the value of r is found to two 
decimal places. 


AREA PROBLEMS 


The method of double position will also 
furnish a solution to area problems such as 
may occur when a straight line ruaning in 
a fixed direction must be so located as to 
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APPLICATION OF THE METHOD OF DOUBLE POSITION 


cut off a fixed area from a property bounded 
by curves. 

This is an old mathematical device rarely 
seen in modern mathematical texts, being 
one of the simplest of the group connected 
with the theories of finite differences, to 
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which engineering owes so many useful 
formulae. 

This method has been used very success- 
fully by the Los Angeles Department of Pub- 
lic Works on certain complicated surveying 
problems. 


Discussion 


By CARROLL F. MERRIAM 


R. THOMSON’S article is particularly 
interesting because of the practical slant 
that from Many 
problems that may present difficulties if a direct 


comes actual experience. 
solution were attempted can well be solved by 
a series of approximations such as the author 
has used. 
which 


Thus the problem represents a type 
the 
There are interesting ramifications and oppor- 


with surveyor should be familiar. 
tunities for philosophical contemplation, all of 


which may be good discipline for the mind. 
Readers can do well to seek more in such ex- 
amples than at first meets the eye. 

Let us imagine first that the transition curve 
fig. | 


line AB but to only one of the curves of given 


might be required to be tangent to the 
radius. In this case the radius could have any 
value and yet meet these two conditions, but the 
location of the center would be constrained to 
What is this locus and 
It will be readily ap- 
preciated that by varying the radius, or distance 
from the center to the base line, equal amounts 


a definite path or locus. 
how may it be defined? 


must be added to or subtracted from the dis- 
this center and the center of 
the fixed-radius curve to which it is tangent. 
It should be recalled that it is just in this same 
manner that the generation of a parabola was 
depicted in the study of conic sections, by main- 
taining equal distances from any point on the 
curve to both the focus and a line known as 
the directrix. Under the condition that r may 
be 0, it follows that the of the 
parabolas must be 80 and 140 feet respectively 
from the base line. 

To satisfy the condition that the transition 
to both fixed-radius 
curves means that the only possible location for 


tance between 


directrices 


curve must be tangent 
the center is where the two parabolas cross each 
other. Each of these parabolas can be repre- 
sented by a quadratic equation, and, conse- 


quently, if one is not too rusty, it should not 


be difficult to solve for the coordinates of the 
intersection by using a pair of simultaneous 
equations. 

Now simultaneous quadratics are not always 
the nicest things to worry one’s head about, but 
if one should happen to like that kind of recre- 
ation just for the sake of dusting the cobwebs 
out of the brain, there are a few convenient 
tricks. One of these is to select as the origin 
of the of of the 
parabolas, so that for one equation, at least, 


coordinates the vertex one 
there is a simple relation y=mx?, which is 
handy for substituting in the equation for the 
other parabola. 

When this is done the mess looks rather for- 
midable, but have courage, for by grouping 
everything together under x?, x, and a constant 
term, the aggregate of which is equal to zero, 
it can all be expressed in the classic form 


ax? +bx+c=0. 


Now brush up unused school algebra, and plug 
away until you derive the old standby 


tac 


~b+ Vb? 
x = ——___ 
2a 
If you can do this without looking it up in your 
algebra book, rigor mortis of the brain has not 
yet begun to set in. By substitution of the co- 
efficients in their proper places, x may be found, 
and again by substitution in the simpler of the 
two equations for the parabolas, y is likewise 
derived, and so the distances to the centers can 
be computed. Subtracting the fixed radii from 
these quantities should, in both cases, give 
identical results, being the radius of the transi- 
tion curve sought. 

Try this out. It will be a good exercise and 
it will show that the author has in two approxi- 
mations derived the correct answer to the near- 
est ten thousandth of a foot. 

Now let the imagination run riot still a little 
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farther. Whenever square root is involved there 
are always two possibilities to consider, one 
when the root is positive and one when nega- 
tive. X will be found in this case to have two 


‘ 


é 
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values. What is the meaning of the other value? 
Are there two possible solutions which will fufill 
the conditions set forth in the problem as given? 
There is food for thought in this question. 


‘ 


100th Anniversary of the Birth of 
Edward Bausch 


oo, New York, observed on September 
26, 1954, the 100th anniversary of the birth 
of Edward Bausch. As part of the observance, 
several microscopes he designed were displayed 
in Rochester’s modern Museum of Arts and Sci- 
ences—his gift to the city shortly before his death 
in 1944. 

The eldest son of John J. Bausch, founder of 
Bausch & Lomb Optical Co., Edward Bausch in 
1874 began his 70-year career with the company, 
which then numbered only 83 people. Encour- 
aged by his father and brothers to begin making 
microscopes, he completed several designs in time 
for the Philadelphia Centennial two years later. 

Bausch, who is referred to as “the Henry Ford 
of the optical industry,” devised machine methods 
that gradually replaced many costly hand opera- 
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tions, and was granted 37 patents on such optical 
“tools” as microtomes, illuminators, refractom- 
eters, colorimeters, and invertible microscopes, 
He invented the iris diaphragm shutter, which, 
with faster lenses and better photographic ma- 
terials, made the snapshot camera popular. After 
his father’s death in 1926 and his election as 
president of the company, his efforts to develop 
new or better instruments and machine methods 
to produce them continued. The contour meas- 
uring projector, toolmaker’s microscopes, metal- 
lographs, and other products were designed dur- 
ing this period. 

In 1936—at the age of 82—he was presented 
the Gold Medal of the American Society of Me- 
chanical Engineers “for distinguished service to 
engineering and science.” 
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A Study of the Use of the Wild Telemeter 
DM 1 for a Closed Traverse 


By ROBERT D. TURPIN 


INSTITUTE OF 


GEODESY, PHOTOGRAMMETRY AND CARTOGRAPHY, 


THE OHIO STATE UNIVERSITY 


T the Mapping and Charting Research 
Laboratory of the Ohio State Univer- 
sity a series of measurements were made in 
1953 with the Wild T1 theodolite equipped 
with the Wild Telemeter DM 1 to deter- 
mine the relative accuracy of this optical 
measuring device as compared with conven- 
tional transit-and-tape methods. 

These tests were conducted as part of a 
course of study in the Institute of Geodesy, 
Photogrammetry and Cartography unde1 
the direction of Frederick J. Doyle, Lecturer 
in the Institute. 
courses was laid out through the streets of 
Columbus, Ohio. The 


length from 41 to 313 meters. 


A closed traverse with 11 


courses varied in 
The ground 
slope varied from a flat slope to a 20 percent 
grade (see fig. 1 Two separate transit- 
and-tape surveys were made of this traverse 
to obtain a set of measurements to use for 
comparison purposes. 

Since the operation of the telemeter seems 
to depend somewhat on the operator’s expe- 
rience and abilities, a brief comment follows 
concerning each of the five persons who 
participated in the program: 


Experience with 
Ope rator American type 


Experience with 
optic al reading 


instruments instruments 


limited none 
limited none 
extensive limited 


none extensive 


Ut ee SO PO 


extensive limited 

Thus it can be seen that the members of the 
survey party had varying backgrounds, but 
none of them had used the telemeter prior 
to the beginning of these tests. Each of the 
five persons acted as instrumentman for a 
complete traverse with the telemeter. 


DESCRIPTION OF EQUIPMENT 

The new precision Telemeter Wild DM 1 
is a simple accessory to the Wild T1 and T2 
theodolites for optical distance measure- 
ments with a horizontal staff. 

A cylindrical mount contains a flat, achro- 
matic glass wedge and, in front of it, a 
plane-parallel plate rotatable about a verti- 
cal axis by means of a micrometer gear. 
The wedge and plate cover only a central 
The 


whole attachinent is simply slipped on the 


horizontal strip of the objective lens. 


objective mount of the theodolite (see fig. 
2). A counter weight firmly clamped to 
the eyepiece end restores the equilibrium of 
the telescope. 

A light wooden staff, 1.60 


meters long is used at the target point. The 


| S€é fig 3 
ge. 


graduation consists of the main centimeter 
divisions beginning at 10 centimeters and a 
vernier on the opposite side with divisions of 
0.9 centimeter. The surfaces not taken up 
with the graduations are painted black to 
the occurrence of images 


prevent double 


and reflections. The figures on the inner 
side of the cover give the tens of meters of 
the distance reading. 

Che stand for the staff consists of the ver- 
tical tubular support graduated in centi- 
meters for setting the staff to instrument 
height, 


tached to the tubular support by sliding 


and of two struts adjustably at- 
Movable rings serve for setting the 
staff to instrument height. The bracket 
carrying the staff itself consists of a cross- 
shaped holder with locking bolt, a vertically 
adjustable diopter, and a target for measur- 


sle eves. 


ing horizontal angles. 
FUNCTIONING OF THE TELEMETER 
The parallactic angle 8 required for opti- 


cal distance measurement is produced by the 
achromatic wedge in front of the lens de- 
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Ficure 1.—Plan and profile of test traverse. 
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Wild T2 theodolite with Telemeter 
DM 1. 


Figure 2. 


flecting about one-half of the incident light 
rays. The amount of deflection, that is, the 
apparent displacement of the deflected im- 
age as compared with the direct image, 
should, for practical reasons, correspond to 
one one-hundredth of the distance. From 
tan 6 = 0.01, it follows that the angle of de- 
flection § = 0°34’ 23.6. 


tically impossible to obtain the required de- 


Sut since it is prac- 


flection with sufficient accuracy by grinding 


Direct ray 


the wedge, the latter is fitted in its mount in 
such a way that it can be rotated around a 
vertical axis, out of its normal position. In 
this way the angle of deflection may be al- 
tered in accordance with a multiplying con- 
stant. 

With this arrangement, an image of the 
vernier is obtained, displaced with respect 
to the main graduation by the amount of 
the deflection. The zero of the vernier, co- 
incident with the initial point of the main 
eraduation, reads the whole meters of the 
distance at the centimeter main graduation 
and the vernier gives the decimeters. But 
the accuracy thus obtained would be insuf- 








Ficure 3.—Staff stand with horizontal staff. 
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Ficure 4.—Diagrammatic illustration of construction, with path of rays. 
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(All tables were calculated with the assistance of Mr. D. K. Scott of the Institute) 


* Tape distances were reduced to meters by using the factor: 
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ficient. On the drum of the optical mi- 
crometer, whose swivelling plane-parallel 
plate allows of optical displacement of the 
deflected image until coincidence is ob- 
tained, the centimeters of the distance cor- 
responding to the size of the displacement 
can be read. The range of the drum gradu- 
ation from 0 to 10 corresponds to a displace- 
ment of the vernier image through one divi- 
sion, that is, an alteration of 10 centimeters 
in the distance. 

As can be seen from figure 4, the parallel 
displacing of the deflected pencil of rays 
causes a displacement of the anallactic point 
(the apex of the parallactic angle). This 
leads to an additive constant, in which the 
distance of the wedge from the horizontal 
axis of the telescope, and the distance of the 
plane of the staff image from the center of 
the vertical upright of the stand are in- 
cluded. (The staff graduation lies 4 centi- 
meters in front of the point to be measured. ) 
The additive constant is taken into consid- 
eration by suitably moving the vernier. 


RESULTS OF TEST 


The results of the data obtained are re- 
ported in three tables: table 1, the compar- 
ison between results obtained with the Wild 
T1 theodolite equipped with the telemeter 
DM 1 and the transit-and-tape; table 2, 
the standard error of the mean for each set 
of measurements; and table 3, the elevation 
differences obtained from each set of read- 


ings. 


Table 1 tabulates the distances, azimuths, an- 
gular errors of closure, and the ratio of precision 
for each set of data. Also included is a number, 
always near 1 in value, which was obtained by 
dividing “the distance obtained with the tele- 
meter” by “the average distance obtained with 
the tape.” This number is reported only for 
comparison purposes and does not imply a bet- 
ter result for either telemeter or tape. 

Table 2 tabulates the standard error of the 
mean for each set of readings. The values are 
grouped to show the standard error for both the 
forward and the back readings on every course 
or sub-course. 

Table 3 tabulates the difference in elevation 
between each two stations as obtained with the 
telemeter and the results of one traverse with 
the transit. 
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ANALYSIS OF RESULTS 


(a) A study of table 1 indicates that the trav- 
ersing accuracy obtained with the Wild T1 theo- 
dolite and telemeter DM 1 is comparable to that 
obtained with the transit and tape. Probably 
the portion of the data which should be studied 
most closely is the distance measurements. If 
the average is taken of the comparison factors 
obtained by each individual, the spread is from 
1.00012 to 1.00090. This indicates that there 
is very little tendency for any individual to read 
consistently either high or low. 

A significant point is the ratio of precision ob- 
tained in the five separate telemeter traverses. 
The individual values are not considered impor- 
tant but the fact that all are 1: 4,000 or better 
indicates that, even with inexperienced person- 
nel, the results obtainable with the telemeter are 
comparable to those with the transit and tape. 

b) In table 2 the averages at the bottoms of 
the columns are the average standard error ob- 
tained by each of the operators. The variation 
between these values may be attributed to the 
operator’s experience with surveying instruments 


and to atmospheric conditions. Traverses 1 and 


. 4 were run by the men with the least experience 


under conditions of bright sun and considerable 
heat refraction. Traverse 2 was run by the man 
with the most experience under similar atmos- 
pheric conditions. Therefore, the difference be- 
tween these standard errors is probably largely 
due to differences in experience. Traverses 3 
and 5 were run by men of limited experience, 
} on an over-cast day and traverse 5 on 
This 


indicates that the average error is more depend- 


traverse 
a sunny day without much heat refraction. 


ent upon atmospheric conditions than upon the 
experience of the operator. 

The averages at the right ends of the lines in 
table 2 are the average standard error obtained 
by all operators for each of the lines. There- 
fore, they include the effects of both operator 
experience and atmospheric conditions and may 
be taken as a reasonable indication of the re- 
sults obtainable under typical conditions. A 
close study of these values shows little correla- 
tion between the size of the standard error and 
the length of the line; plus or minus 6 milli- 
meters being an average error throughout the 
range of the instrument (40 meters to 110 
meters in this traverse). However, it should be 
noted that this will increase the ratio of preci- 
sion for longer lines. Using 6 millimeters as the 
average error, the ratio of precision for a 40- 
meter line is 1: 6,600 and for a 110-meter line, 
1: 18,300. Both of these values are equal to or 
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better than those obtained in normal taping 
practice. 

c) The eievation differences given in table 3 
were obtained by trigonometric leveling. Since 
the vertical angle must be read in order to re- 
duce the slope distance to horizontal, the eleva- 
tion differences may be obtained without addi- 
tional field work by setting the horizontal staff 
at the H. I. of the theodolite. Trigonometric 
leveling with a transit-and-tape traverse is not 
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the blunder) is 5 centimeters, a 
study of the values obtained for individual lines 
shows discrepancies as large as 11 centimeters. 
However, this accuracy may be sufficient for 
profiles, cross sections, and some types of verti- 
cal control. 


excluding 


(d) The time required for obtaining a set of 
measurements with the Wild T1 theodolite and 
telemeter DM 1 depends upon the operator’s 
experience and the atmospheric conditions. The 





common, but these measurements were made in 


average time for one instrument position was 
order to compare them with the telemeter re- 


about 15 minutes, but this is probably longer than 


sults. Although the average vertical closure normally would be expected, since all of the op- 
Tasie 2.—Standard Error of the Mean for Telemeter Traverses. 
(Values in Meters 
Course Operators 
and Average 
Length l 2 3 t 5 
AB + .009 + .0043 + .0021 + 0168 + .0080 + 0080 
106 .010 .0063 .0068 0111 .0123 .0093 
BC .004 .0029 .0068 .0108 .0025 .0054 
15 012 .0023 .0000 .0089 .0073 .0061 
cD .006 .0056 .0038 .0060 .0043 .0051 
105 015 .0100 .0035 .0122 .0061 .0094 
DE 006 0099 .0009 0115 0095 0076 
69 .006 .0025 .0072 .0061 .0048 .0053 
EI .006 .0056 .0049 .0051 .0027 .0049 
19 006 .0036 .0077 0171 .0092 .0087 
‘013 .0073 0059 0119 0020 .0080 
FG | .014 blunder 0077 0143 .0041 0100 
155 * | .007 0050 0025 0066 0023 0047 
| 010 .0092 0051 .0066 0030 .0068 
GH .010 .0013 .0047 .0096 .0072 .0066 
57 012 0061 0031 .0056 .0023 .0058 
HI .006 .0078 .0019 .0095 .0035 .0057 
59 004 .0069 .0083 .0042 0034 .0054 
.004 .0095 0072 .0062 .0027 .0059 
| .006 .0067 0011 .0056 .0025 .0044 
IJ .006 .0024 0021 .0078 .0020 0041 
31 *. 004 .0041 .0019 .0054 .0057 .0042 
| .009 .0064 .0026 .0106 .0028 .0063 
.004 .0064 .0027 .0052 .0047 .0046 
{ .006 .0050 .0005 .0042 .0017 .0037 
JK } .004 .0053 .0014 .0023 .0120 .0050 
183 * | .006 0023 0004 0047 0024 0032 
| .010 .0084 .0044 0111 .0009 .0070 
KA .022 .0081 .0010 .0116 .0054 .0057 
94 .009 .0097 .0093 .0081 .0091 .0090 
Avg. .0082 .0059 .0039 .0086 .0049 .0063 








* Two courses were divided into two parts and one course was divided into three parts in order 
to keep the distance for observation less than 150 meters. 
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Taste 3.—Elevation Differences Between Stations. 
(Values in Meters) 








By Telemeter 


By Transit 


Course Operators and Tape 
1 2 3 4 5 
A-B — 2.992 — 2.957 — 2.946 — 2.955 — 2.956 — 2.999 
B-C + 0.900 + 0.905 +0.918 + 0.910 + 0.922 + 0.920 
c-D + 3.572 + 3.546 + 3.547 + 3.554 + 3.554 +%.511 
D-E + 1.508 +1.513 + 1.514 + 1.508 + 1.517 + 1.524 
E-F + 1.091 + 1.129 + 1.150 + 1.146 + 1.150 + 1.149 
F-G + 3.215 + 3.150 + 3.210 + 3.731* + 3.218 + 3.219 
G-H + 11.332 + 11.224 + 11.223 + 11.242 + 11.223 + 11.220 
H-I - 1.780 — 1.782 — 1.782 — 1.774 — 1.780 — 1.798 
I-J — 7.124 — 7.028 — 7.002 — 7.012 — 7.124 — 6.940 
J-K — 7.862 — 7.869 7.869 — 7.856 7.862 — 7.882 
K-A — 1.807 — 1.892 — 1.904 — 1.920 — 1807 — 1.926 
Sum + 0.043 — 0.061 + 0.059 + 0.574 + 0.026 — 0.002 





* Apparent blunder. 


erators were relatively inexperienced in the use 
of the instruments. The total time required to 
complete this particular traverse with the tele- 
meter was approximately equal to that required 
with the transit and tape. 
hour requirements for a telemeter traverse may 
be expected to be less than for a transit-and- 
tape traverse, since an efficient telemeter party 
may consist of only two or three men, while four 
or five men are required to perform distance 
and angle measurements simultaneously with 
the transit and tape. 


However, the man- 


CONCLUSIONS 


Although the amount of data collected 
for this report is limited, the following con- 
clusions seem justified : 


(a) The accuracy obtainable with the theodo- 
lite and telemeter is equal to or better than that 
obtained in good taping practice. However, the 
telemeter accuracy is more dependent upon at- 
mospheric conditions than transit and tape ac- 
curacy. 

(b) For certain types of surveying work, such 
as the following, the theodolite with telemeter 
is easier to use than the transit and tape: 

(1) Traverses with many short sides (be- 
tween 35 and 150 meters). 

(2) Lines crossing inaccessible ground such 
as streams, deep gullies, busy highways. 


(3) Steep and irregularly sloping terrain. 
(4) Lines through areas covered with low 
vegetation which could be cleared by the 
line of sight. 

(5) Profile and cross-section measurements 
for route surveys. 

(c) For other types of surveying work the the- 
odolite and telemeter would not be well adapted. 

(1) Construction surveys, land subdivisions, 
etc., where a predetermined distance must 
be laid out. 
(2) Areas covered with high brush or tim- 
ber, since a sight line nearly two meters wide 
is required. 

(d) When used in situations for which it is 
well suited, the telemeter is more efficient than 
the transit and tape. The field man-hour re- 
quirements are less, and it is not necessary to 
make corrections for such items as temperature, 
tape tension, and sag, as required in good taping 
practice. 

(e) Notwithstanding the absence of experi- 
ence, difficulty with atmospheric refraction and 
some trouble with the staffs, the attitude of the 
members of the party regarding the use of opti- 
cal measuring devices changed after the tests 
were completed. 
skeptical of the success of an optical measuring 
device at the beginning of work were favorably 


Some members who were 


impressed by the convenience and accuracy of 
the instrument after obtaining several sets of 
data. 
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Tacheometry With the Ewing 
Stadi-Altimeter 


By D. W. BERRY 


HILGER & WATTS LTD., LONDON 


ACHEOMETRY'’ has been practised 
by surveyors and engineers for many 
years, the system most frequently employed 
being that known as “stadia surveying.” 
The graticule of the normal theodolite used 
in stadia surveying is provided with two 
cross lines, known as stadia lines, whose 
separation is a definite proportion of the 
focal length of the telescope, usually 1: 100. 
The popularity of stadia surveying is 
justly founded on its simplicity and speed. 
Even so, a considerable amount of work is 
often involved in producing from the field 
measurements the quantities which the sur- 
veyor requires for planning and mapping- 
namely, horizontal distances and differences 
in height. It will therefore be of interest to 
surveyors that an attachment for a theodo- 
lite has been developed which completely 
eliminates the drudgery and the time-con- 
suming operation of reducing the stadia- 
intercept readings. The invention is due to 
Alistair Ewing, an Australian land surveyor 
of broad experience. The attachment, 
known as the Ewing Stadi-Altimeter, is 
being produced by Hilger & Watts Ltd., of 
Camberwell, London, England. 

The device is ideal from the surveyor’s 
point of view, as it produces the final re- 
sults from the observed data accurately and 
as nearly automatically as possible. The 
cost of the simple attachment is small in 
comparison with that of self-reducing or 
direct-reading tacheometers. 

In the Stadi-Altimeter, a cylindrical scale 
unit is mounted on the telescope axis or 
trunnion. The cylindrical scale unit, figure 
1, consists of a rectangular box, one side of 


! Tacheometry—A method of surveying for the 


rapid determination of distance, direction, and 
relative elevation of a point with respect to the 
instrument station, by a single observation on a 
rod or other object at the point.—Coast & Geode- 
tic Survey Special Publication No. 242. 


which has a glass window, and a drum 
which is capable of rotation about its longi- 
tudinal axis, mounted within the box. The 
bearings for the drum are formed in the 
plates closing the ends of the box. A white 
circular scale, upon which divisions and fig- 
ures are engraved, is mounted externally on 
the end of the drum spindle at the eyepiece 
end. This is the height scale from which 
differences in height between instrument 
and rod station are read. It is connected to 
the drum by a friction fitting so that it not 
only rotates with the drum but can be set 
in any position relative to it. The height 
scale is figured to read 0 to 100, so that dif- 
ferences in height both in elevation and 
depression, up to 100 feet (or meters) can 
be measured. Differences in height as read 
from the height scale are in the same units 
as those used for measuring the stadia inter- 
cept, a change of units in no way affecting 
the height scale. 

Upon the surface of the drum are repro- 
duced two sets of curves which are really 
graphs of the reduction equations. One set 
of curves is for difference in level and is 
based on the equation 

D=(Sx 100) sin v cos v 


in which D is the difference in level, S is the 
stadia intercept reading, and v is the vertical 
angle. 

The second set of curves is for distance 
correction, C, to be subtracted from (§ x 
100). This set is based on the equation 

C= (Sx 100) (1 —cos? v). 


The lines from which the differences in 
height are obtained, called the intercept 
lines, are reproduced in black and are fig- 
ured with values corresponding to various 
values of S x 100 from 20 to 600 feet (or 
meters), the lines being drawn at sufficiently 
frequent intervals for accurate reading. 
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Maximum range can be attained for vertical 
angles up to 9° 30’, the maximum range de- 
creasing on the steeper slopes. The greatest 
vertical angle for which the attachment can 
be used is just over 20°, but it must be 
remembered that the Ewing Stadi-Altimeter 
is an accessory and does not interfere in any 
way with the normal use of the theodolite 
as a tacheometer, so that if the need arises, 
steeper slopes and greater distances can be 
determined by normal tacheometry. 

The distance correction, (, which is sub- 
tracted from the value (S$ x 100) to give the 
true horizontal distance, is obtained from 
the second set of lines reproduced in red. 

The optical reader carries the index, 
which is a bright pinpoint of light, the pin- 
hole being illuminated by the sky, and ap- 
pearing superimposed on the scales of the 
cylinder. The index spot is viewed under 
approximately a 3x magnification. 
Simplicity in use is such that work can 
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conficently be undertaken after only a few 
minutes practice. When the attachment is 
fitted to the instrument two minor adjust- 
ments only are needed. The purpose of the 
adjustments is to set the origin of the curves 
under the index spot when the telescope is 
horizontal. The first adjustment sets the 
spot on the vertical zero line, the drum is 
then turned until the horizontal base line 
comes under the index spot and the height 
scale is turned on its friction fitting to bring 
the zero division into coincidence with a 
small index. 

In use, the rod is observed in the normal 
way, the stadia intercept read, and the dis- 
tance obtained by applying the multiplying 
constant, and the additive constant, if there 
is one. For most modern theodolite tele- 
scopes the additive constant is zero. The 
lines on the drum are then observed through 
the optical sight and the drum turned until 
the line corresponding to the distance ob- 





Ficure 1.—The cylindrical scale unit. 
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tained from S x 100 comes under the index 
spot. The difference in height between rod 
and instrument station is then read directly 
from the circular height scale. 

The important feature of the attachment 
is the manner in which reduced heights of 
rod stations can be obtained, the only re- 
quirement being that the height scale is set 
to the reduced height of the instrument 
station instead of to zero during the initial 
adjustment. Subsequent readings of rod-sta- 
tion heights are given immediately as re- 
duced heights. This is a great advantage, 
for although only simple arithmetic is in- 
volved, the volume of work saved by doing 
It is inter- 
esting to note that the ability to give reduced 
heights directly is not shared by the elabo- 


it automatically is considerable. 


rate auto-reduction instruments. 

Figure 2 illustrates a developed view of 
an Australian-produced chart, the points A 
coinciding to form the origin of the lines 
when the lines are wrapped around the sur- 
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Ficure 2.—Developed view of the cylindrical 
scale. 





Stadi-Altimeter mounted on Watts 
No. 1 Microptic theodolite. 


Figure 3. 


face of the drum. 
points A is the vertical zero line. 


The line joining the 
Lines to 
the left of the vertical zero line are used 
when angles of depression are involved, and 
lines to the right are used with angles of 
elevation. 

The spot B represents the index spot 
superimposed on the chart as it is seen when 
the chart is viewed through the optical 
sight. The position of the index spot along 
the abscissa of the graph depends upon the 
tilt of the optical sight, and as this is rigidly 
fixed to the telescope trunnion it will turn 
through the same angle as the telescope it- 
self. Thus the position of the index spot on 
the abscissa is uniquely identified with a 
given angle of elevation or depression. This 
renders unnecessary the reading and record- 
ing of the vertical angles, a considerable sav- 
ing if a large amount of tacheometry is 
being undertaken. 

As an example, suppose the distance of a 
particular station is determined as being 350 
feet and that the elevation of the station is 
8°. The drum is rotated until the line cor- 
responding to 350 feet comes under the 
index spot (to avoid too many figures on the 
chart, the intercept lines are figured in terms 
of §x10). The difference in height is 











482 SURVEYING AND MAPPING 
given by the length of the ordinate from To determine the correction C, the posi- 
index spot to abcissa and is read from the _ tion of the index spot must be estimated in 
circular height scale—in the example, 48.2 relation to the red “distance 


correction” 
feet. 


lines. In the example, the spot is seen to be 





Ficure 4.—Stadi-Altimeter mounted on Watts vernier theodolite. 
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between C=6 feet and C=9 feet and is printing the chart in two colors and slightly 
estimated to be C = 7 feet; therefore the true rearranging some of the lines and figures. 
horizontal distance = 350 — 7 = 343 feet. Fitting to theodolite is by means of a 

The accuracies obtained with the Stadi- permanent adaptor, which, in the case of 
Altimeter are comparable with those ob- certain instruments, may have to be at- 
tained by other means of computation, the | tached by a competent instrument mechanic. 
largest source of error still being that due Once fitted, the Stadi-Altimeter may be at- 
to reading the rod. Inherent inaccuracies tached to and removed from the theodolite 
in the drawing of the chart will of course freely, without readjustment. When not 
affect the accuracy of the results, but con- in use, it can be stored or carried in a small 
siderable use of the Stadi-Altimeter, mainly leather case that is supplied, and this may 
in Australia on Australian-produced charts, conveniently be attached to the strap of the 
has shown that the errors in results were no theodolite case. Figures 3 and 4 show the 
larger than the usual inescapable inaccura- attachment on the Watts No. 1 Microptic 
cies of stadia surveying. Improvements theodolite and on the Watts vernier theodo- 
have been made in the English version by _ lite. 





STEREOSCOPIC MAP OF RAINFALL DISTRIBUTION FOR 
THE SUSQUEHANNA VALLEY 


This map prepared by the Pennsylvania Water & Power Co. is unusual in two respects. The 
data from which the lines of equal rainfall were interpolated were derived by application of 
double mass curve plotting rather than by using arithmetic averages of actual observations. The 
result is that many station records could be used which would otherwise not be sufficient to give 
a reliable mean, and, furthermore, the mean thus estimated is independent of the particular years 
in which observations were made. The second feature is that, by rephotographing each line of 
equal rainfall at a slightly different scale and retracing with the proper lateral displacement for 
the left and right view, the stereoscopic pair thus shown was produced. With the aid of an ordi- 
nary desk stereoscope such as is used for intepretation of air photographs, the lines of equal rain- 
fall appear to stand in their proper relationship above the plane of the map showing the limits 
of the drainage basin and the principal river courses. The map is thus in sufficient detail to show 
the distinct influence of geographic features upon the distribution of rainfall. 











A Message to the Colorado Section, ACSM 


By CARROLL F. MERRIAM 


PRESIDENT, ACSM 


Eprror’s Nore. 
August 13, 1954. 


The newest local section of ACSM held 
Gerald FitzGerald, Chief Topographic Engineer of the Geological Survey, 


its initial meeting in Denver, 


and a Past President of ACSM, presented the following message on behalf of Mr. Merriam. 


HILE a president may properly send 

greetings to a newly formed section of 
the American Congress on Surveying and 
Mapping, it is a curious situation when he 
has the audacity to use as a messenger a 
man of far greater experience, one who has 
already piloted the ACSM, and one who 
is at present in charge of one of the more 
prominent government mapping agencies in 
the country. The excuse for having this 
message originate from me rather than from 
him is that it is the conventional thing for 
a president to do, and furthermore, while 
this man is in a position to see things from 
the point of view of one having great re- 
sponsibility, I differ from him radically in 
that, as I explained at the last annual meet- 
ing, | am a mere onlooker possessing in some 
respects the advantage that I am able to say 
certain things about Federal bureaus, which 
if they came from Mr. FitzGerald himself 
might sound too much like bragging. 

If asked to describe the American Con- 
gress on Surveying and Mapping and its 
relation to Federal agencies in simple but 
concrete terms, I should liken it to a chain 
having special characteristics. It is a chain 
which has in one way or another served 
mankind ever since the first clay tablet was 
used to define property rights, or ever since 
the first crude diagram was scratched in 
mud to show the relative positions of caves, 
water holes, hunting grounds, or whatever 
else might have interested our aboriginal 
ancestors. The chain was in operation 
the tablet was sent from 
Miletus to Sparta to inform the people of 
that city of impending danger of Persian 
invasion, a warning which was heeded by 
the populace just about as much as we 
heeded similar warnings some 25 centuries 
later, when we -felt that the trouble 


when bronze 


in 


Europe was too far away to be concerned 
about, until faced by stern reality. 

This chain is composed of many links be- 
tween the planning, design, and observing 
end of the process, and the final reduction 
to the usable product, say a finished map 
delivered into the hands of the soldier or 
civilian, or a survey upon which the assur- 
ance that a man has valid title to his prop- 
erty depends. An important thing about 
this chain is that all of the links lie at the 
same elevation, in spite of the fact that at 
one end of the chain there is more appli- 
cation for what we commonly call “higher 
mathematics,” thus giving the impression 
that the esteem with which the links should 
be regarded is higher at that end than at 
the other. There is a universal principle 
‘that no chain is stronger than its weakest 
link. All of the higher mathematics in the 
world would be of little avail if processes in 
map reproduction were inadequate, or if 
the retail selling and map use promotion 
should fall down. No matter how able we 
are to make surveys of utmost accuracy, this 
skill would be ineffective if the land sur- 
veyor failed to command the respect of the 
client. 

It is purpose of the American 
Congress on Surveying and Mapping to 
strengthen this chain, not only by the pro- 
mulgation of 


the 


information 
cerning the many phases or steps in the 


technical con- 
process, but primarily by giving all who 
participate in this expression of professional 
devotion a better view of their fellows. It 
is aimed to cultivate a more universal un- 
derstanding and appreciation for elements 
in surveying seemingly unimportant in the 
daily activities of some, but extremely vital 
to others. 
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MESSAGE TO THE COLORADO SECTION 


THE FLAT WORLD AND THE 
ROUND WORLD 

For example, to the man who wants his 
property surveyed, the world is flat. To the 
average map user the world is flat as the 
sheet of paper on which the map is printed. 
If the surveyor should happen to resort to 
trigonometric leveling for lines other than 
relatively short ones, he would have to con- 
sider the earth as a sphere and thus correct 
for curvature and possibly take into con- 
sideration refraction of light. Maps for 
popular use depicting large portions of the 
earth’s surface involve intricate problems of 
how best to represent the spherical surface 
on a flat sheet of paper. The cartographer 
realizes that, unless the map itself is to be 
mounted on a sphere, it is absolutely neces- 
sary to sacrifice accuracy in some respects 
for the sake of accuracy in the one which 
is the most important for the specific pur- 
pose at hand. The map user may be totally 
unaware of the toil and effort that went into 
the development of the map projection best 
suited to his needs, but nevertheless he is 
vitally affected by the skill and perception 
of those who actually did the ground work. 

Even a spherical world is not sufficient, 
for in laying out maps and charts which re- 
quire consideration of the flattening of the 
poles, it is necessary to consider that the 
earth is a spheroid, in fact an oblate ellip- 
soid of revolution, since the polar diameter 
is about 1/294 less than the distance through 
the world at the Equator. 

To give large-scale maps a certain de- 
sirable property so that in spite of unavoid- 
able distortion resulting from representing 
a curved surface on a flat sheet, angular re- 
lationships are still preserved, it is necessary 
to call further on mathematical skill to make 
the projection what is known as “confor- 
mal.” If this were not done, it would give 
For 
example, in making use of one system of 
coordinates that has actually been applied 
in mapping even though defective in this 
respect, it would be awfully hard to explain 
to a surveyor, say in Baltimore, that when 
plotting a line running either northeast- 
southwest or northwest-southeast the bear- 
ing should be represented on the map three 


the land surveyor no end of trouble. 
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minutes different from that as observed, or 
to tell him that he can plot distances east 
and west as chained, but in his north-south 
lines he must add a tenth of a foot for each 
hundred. 

Worries of this kind have now all been 
taken care of, so that a surveyor who may 
know nothing but plane surveying may ex- 
tend his work without giving any considera- 
tion to the curvature of the earth, or the 
convergence of the meridians, to areas as 
large as many of our smaller States. The 
land surveyor can now disregard as beyond 
his comprehension such matters as the Lam- 
bert and the Transverse Mercator projec- 
tions, but that is possible only because 
somewhere along the chain somebody had 
to apply higher mathematics to prepare the 
way for him. 


THE OLD AND WRINKLED WORLD 

Even the conventional assumptions that 
are made regarding the true shape of the 
world, known as reference spheroids, are 
but approximations. One reason for this is 
that all of the arcs of triangulation neces- 
sary to make final determination of the 
principal dimensions were not completed 
until long after it was necessary to have 
something to work with even though recog- 
nized as not the final answer. The other 
reason is that apparently the world is “old 
and wrinkled,” for the surface of the ocean 
does not have the geometrically perfect 
smooth shape of a true ellipsoid of revolu- 
tion. Such humps and bumps as exist may 
be small and consequently do not give the 
land surveyor concern, but they do have a 
disturbing effect when it comes to using 
astronomical observations for relating arcs 
of triangulation to their true position on the 
world. To the average surveyor the plumb 
line points to the center of the earth, but in 
fitting what we call the North American 
Datum of 1927 to its correct position in re- 
lation to the rest of the world, this slight 
deviation from the vertical is important. 

It looks as though we were confronted with 
error at every turn since in triangulation 
slight errors do accumulate and the astro- 
nomical means of correcting for them are 
likewise subject to the paradoxical situa- 
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tion that up and down is not up and down. 
When faced with such a dilemma, the scien- 
tist turns to something else, and in recent 
years considerable progress has been made 
in two fields, (1) the determination of posi- 
tion by eclipses and occultations of stars, 
and (2) gravity surveys, for it has been 
found that the deviation of the plumb is 
related to the variations in the value of the 
acceleration of gravity at different parts of 
the world. 

What does this mean? It is found that 
through slight variations in gravitational 
pull we have a relatively new and effective 
means for exploration for mineral resources 
hidden in the crust of the earth, detectable 
because of their contrasts in density. The 
exploitation of these resources will certainly 
bring new opportunities for land surveyors. 
Thus the difference between the spheroid 
and the geoid, or true shape of the world, 
may apparently have little interest to the 
land surveyor as being far beyond his sphere 
of activity, but on the other hand, these tiny 
deviations from normal may be one step in 
opening up new fields of employment for 
the man who knows nothing beyond plane 
surveying. 


FLATHEADS, ROUNDHEADS, AND 
WRINKLED FACES 


The growth of ACSM has thus brought 
into one organization a great variety of 
members with many types of outlook on sur- 
veying. There are many whose entire ac- 
tivities require thinking only in a plane two- 
There are those who 
must consider the curvature of the earth. 
There are those who must regard the earth 
not as a sphere, but as an ellipsoid, while 
others deal in the variations from a pure 
geometric shape and are concerned with the 
bumps and wrinkles. Consequently, it might 
be said that our membership is composed of 
flatheads, roundheads, elliptical-heads, and 
wrinkled faces. 


din:ensional surface. 


The problem is to retain in 
our publication the interest of all, and to 
make our journal hold its ranking position 
in scientific literature and still appeal uni- 
versally to all members. The solution which 
seems to have promise is to select for pub- 
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lication a rather wide range of articles, some 
highly technical and others apparently very 
elementary. 

Mere selection by the Publications Com- 
mittee is, of course, not the entire story. 
Well as this committee may function, there 
must be on the part of the reader realiza- 
tion that even though material may appear 
above him or below him, there is always 
something to arouse thought and cultivate 
imagination. For the reader who finds an 
article somewhat “too theoretical” for him 
to enjoy, it can at least give an impression 
and develop an appreciation of what must 
be done in the realms of other links than 
the one where he fits, in order that the 
ground work may be laid for the part he 
plays. Conversely, the reader who finds an 
article too elementary for his liking will do 
well to see how he can thereby get a clearer 
understanding of the point of view of one 
who is to follow him in the use of the prod- 
uct of his own effort. Regardless of the 
position of the link to which any one person 
belongs, and no matter how efficiently he 
carries out his task, his role can always be 
made more effective through better under- 
standing of those ~vho pick up and carry on 
after him. 

I have found, in looking over articles ap- 
pearing in the journal, that frequently the 
elementary article gives excellent oppor- 
tunities for follow-up discussion and for 
bringing out interesting and salient points 
even more effectively than would be possible 
in a single article. Members are urged, 
therefore, to contribute to the valuable Com- 
ment and Discussion section of the journal, 
for by the combined thoughts of many, we 
all stand to gain. 

The links of this chain are not forged of 
stainless steel, but are subject to rust, cor- 
rosion, and consequent weakening. It is 
our duty to apply rust preventative and com- 
bat those forces which might tend to weaken 
any of the links. There are many forms of 
disintegration which I shall not attempt to 
catalog, but call attention to one that I feel 
is particularly deep-rooted even though not 
the most serious enemy we face. This is the 
impression held by many, particularly those 
who judge us without understanding our 
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MESSAGE TO THE COLORADO SECTION 


work, that mapping and surveying after 
many centuries has finally reached a stage 
of standardization so that from now on we 
are merely following long-established form, 
getting acceptable results, but not getting 
ahead. Anyone who is familiar with the 
content of our journal can well appreciate 
that such an impression is very far from 
the truth. It is therefore necessary, if our 
profession is to retain the status of a pro- 
fession in the sense that we profess to be 
able to use judgment and put our own per- 
sonalities into the job, to convince first our- 
selves and then the lay public that we are 
moving forward. New ideas are rapidly de- 
throwing off the 
shackles of limitations that have held us in 
the past. 


veloping and we are 


As an example, if we stop to think of it 
we can see how few of the basic formulas 
that we commonly use in our work involve 
multiplication and division interspersed with 
addition and subtraction. It is not that 
such formulas do not exist, but there is a 
definite reason why we shy away from them. 
The answer is simply that we have been 
wedded so long to the use of logarithms that 
we are still prone to consider as impractical 
those forms in which addition and subirac- 
tion break up the free use of logarithms. A 
modern innovation, the computing machine, 
now relieves us of the tedium of looking up 
logarithms, adding them together, and re- 
converting to natural numbers, and we find 
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this relief in itself a great advantage. Where 
we appear to be blind is in our failure to 
have recognized that the machine not only 
avoids this tedium, but at the same time 
permits the use of those formulas which in 
the past we have neglected. New horizons 
have been opened for us, of which we have 
been but little aware, simply because we 
have not been alert to enlarge our thinking. 
Freed from the limitations of having inter- 
mediate steps requiring addition or subtrac- 
tion detract seriously from the usefulness of 
logarithms, we should now review carefully 
our methods of calculation involved in sur- 
veying. 

This is but an example of enlargement of 
vision gained through contacts with other 
links in this chain. Government agencies 
experiment with new developments long be- 
fore the surveyor finds practical application 
for them, but for the surveyor to be ac- 
quainted with what is ahead hastens the 
time when this research can be more widely 
applied. Likewise, closer contact between 
government and the ultimate users encour- 
ages further progress because government 
agencies can thus see more clearly the target 
at which their efforts must be aimed. A 
better understanding of this chain and the 
interrelation between the many links, gained 
through association with the American Con- 
gress on Surveying and Mapping, is essen- 
tial to the well being of a profession which 
is moving ahead. 


@e 
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Members are requested to send in surveying and mapping news items for publication in 


SURVEYING AND Mappinc.—Eprror. 
DISTINCTIVE 


An azimuthal equidistant map of the world, 
centered on Paris (Carte du Monde en Deux 
Hémisphéres Etablie avec Paris comme Centre de 
la Projection) was published in 1951 by Girard, 
Barrére et Thomas, 17 Rue de Buci, Paris. It is 
designed for use by radio broadcasters, aviators, 
and others desiring true directions and air line 
distances from Paris to all points of the globe. 
On the verso of the map sheet is a map of the 
hemisphere centered on the Antipode of Paris. 
Both hemispheres have diameters of 22 inches. 


Plate 12 of the “Atlas of Diseases,” in prepara- 
tion by the American Geographical Society, deals 
with the Distribution of Rickettsial Diseases, 3. 
Tick and Mite Vectors. Because the presentation 
of tick-borne and mite-borne typhus requires a 
larger scale, the Briesemeister elliptical projec- 
tion, used for other maps in this series, has been 
replaced by separate maps of the continents at the 
uniform scale of 1:30,000,000. For the first 
time in the “Atlas of Diseases” series, Australasia 
and the Pacific Islands are at the same scale as 
other parts of the world. The January 1954 
number of the Geographical Review has an ar- 
ticle by Jacques M. May, compiler of the “Atlas 
of Diseases” on “Maps of the World Distribution 
oj Rickettsial Diseases.” 


Topographical Mapping, Progress of Opera- 
tions, gives a clear and concise picture of the 
large scale map coverage of the United States and 
Published in 1954, the map shows, 
by appropriate symbols, areas for which maps 
as of June 30, 1954) as 
well as those for which sheets have been pub- 


Possessior Ss. 
have been authorized 


lished, and indicates the stage of completion for 
areas for which maps are currently in process. 
The map, which is at the scale of 1:5,000,000, 
is available without cost from the U. S. Geologi- 
cal Survey, Department of the Interior, Wash- 








ington. 


Elevations along principal cross-country high- 
ways have been plotted on the Graphic Elevation 
Chart of the United States, published in 1954 
by the American Automobile Association. Ele- 
vations above sea level are shown by green bands 
of varving width on north-south routes and by 
red bands along east-west routes. The AAA 
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RECENT MAPS 


Official Road Map of the United States, at the 
scale of 1:4,750,000 (25% by 39% 
used as a base. 


inches), is 


The Paper Industry, published by Fritz Publi- 
cations, Inc., 431 S. Dearborn St., Chicago 5. 
Iil., issued, as a supplement to its December 1953 
number, a large (41 by 45 inches) Pulp and 
Paper Map of the United States. Distinctive 
symbols enclose boundaries of five major forest 
types. “Pulpmill saturation areas” are colored 

Pulpmills, integrated pulp and paper 
mills, and paper and paperboard mills are located 
on the map, and keyed by means of numbers to 
lists of mills, printed at the bottom of the map 
sheet. The principal products and daily capacity 
of each mill are also given. 


yellow. 


Taylor's Game Fish Map of the United States 
and Southern Canada “locates and names the 
lake or stream, [and] names the principal game 
fish inhabiting each water.” It was copyrighted 
in 1954 and published by Taylor Maps, 1440 
Eagle Drive, Fort Worth, Texas. Lakes and 
streams within each State are identified by num- 
bers which are keyed to lists of names arranged, 
under State names, around the map margins. 
The name of each water body is following by a 
symbol or group of symbols identifying game 
fish which inhabit the waters. The map, which 
is at the scale of 1:5,800,000, measures 20 by 
32 inches. 

Canada, Principal Mining Areas and Producing 
Mines, was published in 1954 (4th edition) by 
the Canadian Department of Mines and Tech- 
nical Surveys. Principal productive mines are 
numbered on the map and keyed to a list, by 
provinces, printed on the border of the map 
sheet. A table and a graph show value of min- 
eral production of Canada by provinces, for the 
year 1953. The major geological provinces of 
the Dominion are indicated in different colors. 
Seven small inset maps show distributions for 
specific minerals. The map is at the scale of 
1: 7,603,200 and measures 29 by 30 inches. 


Northern Europe is the last in a series of three 
modern European maps prepared and published 
by the National Geographic Society. Issued as a 
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SURVEYING AND MAPPING NEWS 


supplement to the August 1954 National Geo- 
graphic Magazine, the map of Northern Europe 
“yanges from Germany, Poland, and a corner of 
the Ukraine to remote Lapland and North Cape 
(Nord Kapp), Europe’s ‘farthest north, 325 
miles above the Arctic Circle.” The area covered 
is roughly one-third that of the United States. 
The map is 35 to 27 inches and is at the scale of 
1:2,500,000. A separate index, listing 9,155 
names keyed to places on the map, is available 
from the National Geographic Society at 25 cents 
per copy. The Northern Europe map may be 
ordered at fifty cents, printed on paper, or one 
dollar, printed on durable fabric. 


Deutsche Bildkarte is a colorful and attractive 
pictorial map of West Germany published in 
1954 by Verlag Karl-Otto Gassdorf in Darmstadt. 
Major relief features are shown by a combination 
of color and shading, while small sketches on the 
face of the map illustrate cultural and historical 
monuments and landmarks, resorts, hotels, etc. 
The map, which measures 47 by 32 inches, is at 
the scale of 1:800,000. 


The gas distribution network of western Ger- 
many is shown on the Karte Gasversorgung in de 
Bundesrepublik Deutschland. It is at the scale 
of 1:500,000 and is printed on four sheets each 
measuring approximately 36 by 33 inches. Car- 
tography is by the Bundesanstalt fiir Landeskunde, 
and printed by the Amtliche Anstalt fiir Kar- 
tographie und Kartendruck. The map was pub- 
lished in Frankfurt a.m. in 1954 by Verband der 
deutschen Gau. Wasserwerke im Zfgw. Verlag. 


Population distribution of Sweden is presented 
bv Professor W. William-Olsson on a map en- 
titled B ‘olkningens Férdelning i Sverige. Based 
on the 9 census, the map was published in 
1953 by \.ctor Pettersons Bokindustri Aktiebolag 
of Stockholm. Rural distribution is shown by 
dots representing 100 persons. Graduated circles 
are used to indicate the population of urban 
centers. The map is at the scale of 1: 1,300,000 
and measures 47 by 211 inches. 
lation centers are shown on enlarged insets. 


Major pop»- 


A colorful and attractive pictorial map of Italy 
was published recently by the American Chamber 
of Commerce for Italy, 12, Via Agnello, Milan, 
Italy. The Italian title is L’Jtalia Figurata Nei 
Suoi Aspetti Piu Caratteristici Per Arte Storia 
Industria Agricoltura. Skillfully drawn sketches 
on the face of the map locate artistic and historic 
monuments as well as regions of significant agri- 
cultural and industrial production. The map 
measures 334% by 25% inches. 


Freytag-Berndt und Artaria, of Vienna, Austria, 
are the publishers of a new map of the Soviet 
Union at the scale of 1:10,000,000, entitled 
Union Socialistischer Sowjetrepubliken. Bound- 
aries of major and minor internal political divi- 
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sions are shown, as well as primary railroads and 
several classes of roads. A useful feature is a 
breakdown of internal political regions, by prov- 
inces, which is printed at the bottom of the map 
sheet. Dimensions of the map are approximately 
28 by 38 inches. 


A Pictorial Map of South Africa is designed 
to stimulate tourist travel to that country. Pub- 
lished by the South African Tourist Corporation, 
Bureau Lane, Pretoria, South Africa, it shows 
“the diverse places and extraordinary manner of 
strange things to be seen by those who voyage 
to this land beloved of the Sun and who travel 
therein for their pleasure.’ The map, which 
was designed and drawn by Bernard Sargent, 
measures 25 by 29 inches. Smaller maps, show- 
ing transportation routes and descriptive text, 
fill the verso of the map sheet. 


The Ministere des Colonies, Brussells, Belgium, 
has recently published contour relief maps of 
Belgian Congo (Congo Belge) and the Territoire 
du Ruanda-Urundi. The former is at the scale 
of 1:3,000,000 and measures 30 by 30 inches. 
Besides contours at 500-meter intervals, the 
Congo map distinguishes several classes of urban 
settlement, and shows internal administrative 
boundaries, mines, missions, roads, railroads, air- 
ports, radio stations, and telegraph lines. Publi- 
cation date for the map of Belgian Congo is 1953. 

The Ruanda-Urundi map is on the larger scale 
of 1:500,000, with contour lines at intervals of 
250 meters. Dimensions of this map are 32 by 
21 inches. Cultural data shown is similar to 
that presented on the Congo map. 


New State boundaries are shown on the India 
& Pakistan Commercial and Political Map, pub- 
lished in 1954 by Geographia Ltd., 167 Fleet 
Street, London E. C. 4. It was produced under 
the direction of P. H. Thorpe. Besides interna- 
tional and state boundaries, the map shows state 
capitals, railways, “limit of sand desert,” and a 
number of spot elevations. The scale of the map 
is 1:250,000 and the dimensions are 28 by 36 
inches. 


Important Towns in India are located and 
classified, by colored dots, into four population 
groups on a map published recently by the Bu- 
reau of Commercial Intelligence and Statistics, 
Central Bank Building, Bombay 1, India. Based 
on the 1951 Census of India, the map includes, 
around its borders, tables giving population, pro- 
duction, commerce, transport, and other data by 
towns and states for India and Pakistan. State 
boundaries, railways, and truck roads are shown 
on the map, which is at the scale of 67 miles to 
an inch. 


A topographical map of the Australian Capital 
Territory and Environs was published in 1952 by 
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the National Mapping Office, Department of the 
Interior, Canberra. At the scale of 1:126,720, 
the map shows three classes of roads, and rail- 
roads, villages, “built up areas,” plantations, 
territorial boundaries, and homesteads, in addi- 
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tion to a shaded relief representation of topog- 
raphy. A number of elevations are given for 
significant peaks and ranges. The map measures 
approximately 36 by 25 inches. 

Water W. Ristow 


Navigator’s Pocket Almanac 


HE Institute of Navigation, University of 

California, has announced publication of 
the Navigator's Pocket Almanac for the year 
1955. 

The Almanac contains tables for determina- 
tion of the Greenwich Hour Angle and the de- 
clination of the Sun, of the planets Venus, 
Mars, Jupiter, and Saturn, of the vernal equi- 
nox, and of each of the navigator’s stars, at any 
instant of Greenwich mean time during the cal- 
endar year of issue. It may also be used to find 
the equation of time, to determine the approxi- 


mate times of local sunset and sunrise, and for 
correcting observed altitudes. 

The precision of the determinations is ade- 
quate for the best marine navigation; their 
facility, moreover, makes the almanac a proper 
tool of the air navigator. 

The almanac contains 24 pages, is priced at 
$1.00, with discounts for quantity orders, and 
may be obtained by addressing orders to the 
Institute of Navigation, Attention: Executive 
Secretary, University of California, Los An- 
geles 24, Calif. 





UNDERWATER 
SURVEYS 


MADE EASIER 


Fast .. . accurate 
and permanently recorded 


Bludworth Marine’s Su- 







personic Survey Record- 
ers make underwater 


survey 
DEPTHOMETER 


surveys faster with ex- 
ceptional accuracy. A 


LEPHONES must for channel 
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: FINDERS coastal construction. 

pirectio Reveals character 
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DAR of bottom material 
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depth. 


BLUDWORTH MARINE 


Precision built electronic equipment since 1926 
92 Gold Street, New York 38, N. Y. 
Division of National-Simplex-Bludworth, Inc. 








CARTOGRAPHER 
CAPTION PRESS 
e. — 
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\, ee A press to hold stand- 

\ ard type for lettering 

on maps and charts. 

Captions are easily 

and permanently imprinted on original 

work. Type holding space ... 2%” long, 
54” wide, %&” high. Rigidly constructed. 


BOWEN & COMPANY, Inc. 
Box 5818 
Bethesda, Maryland 
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Books in Review 


A TEXT-BOOK OF RADAR. A col- 
lective work by the staff of the Radiophysics 
Laboratory, Council for Scientific and In- 
dustrial Research, Australia. Edited by 
E. G. Bowen. Cambridge University Press, 
New York, N. Y., 1954. Second edition. 
617 pages. $8.50. 


The U. S. publishers of the second edition of 
this work have sent a copy to SURVEYING AND 
MappInc for review, recognizing the increasing 
uses that surveyors are making of radar and 
other radio instruments. This text, however, is 
not a book that is suited to the needs of the 
surveyor who seeks an introduction either to 
the applications or to the theory of electronics 
as it relates to surveying. Despite the statement 
on its dust jacket that the book includes ma- 
terial on the application of radar aids to sur- 
veying, this material consists of but a very few 
pages and is chiefly in the nature of a review 
intended to acquaint the reader with one of 
the many applications of radar. It must be said 
that the book’s general purpose, to inform phys- 
icists and engineers of latest micro-wave devel- 
opments, did not permit its authors to elaborate 
on the special subject of survey instruments. 
But the very brevity of its discussion of this new 
phase of surveying serves to emphasize that there 
is yet no comprehensive work on the subject, 
though the need is growing. 

Already coming into wider use are such in- 
struments as radar altitude and ranging devices, 
together with radio hyperbolic positioning sys- 
tems. We may expect that development of 
these and other instruments will parallel that of 
the marine echo sounder. Echo sounders, at 
first bulky and expensively complex, are now 
manufactured so inexpensively that they are be- 
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coming standard equipment for yachtsmen and 
fishermen. Although the sounding lead will not 
be joined in retirement by the surveyor’s tape 
this year or next, who would predict that a pre- 
cise and easily portable distance finder will not 
be in use for surveying before the decade is out? 
Even though the practising surveyor undoubt- 
edly will make use of electronic instruments in 
years to come, he should not have to acquire a 
mastery of electronics. He will not need a de- 
signer’s knowledge of the circuits and elements 
of his new devices. He should have, however, 
a working understanding of them. Just as he is 
comfortably familiar with the behavior of the 
lenses of his transit, so he should become ac- 
quainted with the nature of resistors, capacitors, 
coils, and tubes, and know generally how they 
are used to control and modify the radio-fre- 
quency oscillations that are basic to electronics. 
A qualitative understanding of these matters 
is not hard to come by and provides the sur- 
veyor enough comprehension of the workings of 
his instrument to assure him he stili is in com- 
mand of his measurements. This assurance, es- 
sential for all types of professional survey work, 
need not be despaired of even in the face of 
apparently formidable equipments, provided 
that properly written texts become available. 
Books such as A Text-book of Radar, written for 
the man who already knows much of the theory 
and applications of electronics, are of little help 
to the surveyor previously unlettered in the sub- 
ject. That a much more helpful work could be 
written seems as certain as would be the desire 
of a great many surveyors to add such a work to 
their professional libraries. 
Rosert H. RAnpaALt, Jr. 
U.S. Navy Hydrographic O ffice 


Non-Warping Drawing and Photographic Papers 


* now has on the mar- 


A Swiss manufacturer 
ket high quality aluminum-inserted drawing 
and photographic papers which, it is claimed, 
provide high stability against warpage. 

The quality of the drawing paper is not affected 

* Elsaesser Technical Papers Ltd., Kirchberg/ 
Berne, Switzerland. 


by the insertion; it keeps its fine gloss, its 
permanent whiteness, and its resistance to eras- 
ures. The drawing plates are suitable for all 
kinds of work which has to be accurate as to 
measurements and entails fine drawing. 

The photographic papers are furnished in 
the form of silver bromide contrast papers con- 
taining inserted aluminum sheets. 
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This department was inaugurated for the purpose of bringing to the attention of the mem- 
bers information pertaining to the availability of maps, surveys, etc., with particular emphasis 
on how such material can be procured. It is believed that through an interchange and dissemi- 
nation of such information maximum benefits will accrue to the surveying and mapping profes- 


sion ——EDIToR 


Topographic Maps 


U. S. GEOLOGICAL SURVEY MAPS 


HE FOLLOWING quadrangle maps were published by the U. 5. Geological Sur- 

vey between June 1 and August 31, 1954. The list includes newly compiled maps; 
revised maps on which contours and drainage usually are unchanged but the works of man 
are brought up to date; and series-converted maps which are 15-minute maps produced 
from four 72-minute maps of the same area. The maps are new unless otherwise desig- 
nated by numerical superscript. 

The quadrangle name (in capital letters) is followed by the name of the county (in 
upper- and lower-case letters) that contains the place or feature for which the quadrangle 
is named. 

All maps are available with or without the green overprint that indicates woodland. 
These maps show the shape and elevation of the land surface (represented by contour 
lines, printed in brown—except those marked with letter P which are planimetric) ; water 
features (in blue); works of man, including cities, towns, and scattered habitations, 
schools, churches, railroads, roads, boundaries, and place and feature names (in black) ; 
and woodland areas (in green). Principal roads are shown by a red overprint. In 
areas that have been covered by General Land Office Surveys, township and section 
lines are shown. The State rectangular coordinate systems are indicated in the margins 
of the maps. An information folder further describing topographic maps and symbols is 
available on request. 

Standard quadrangle maps may be obtained for 20 cents per copy. A discount of 
20 percent is allowed on orders amounting to $10 or more at the retail price. Orders 
should be addressed to the U. S. Geological Survey, Washington 25, D. C. (or Denver 15, 
Colo., for maps of areas west of the Mississippi River). 


tluska comer (A-1)*—Third Judi CORDOVA (C-4)*—Third Judi 
. . 2 ae cial Division cial Division 
BLYING SOUND (C-7)*—Third = CoRDOVA (A-2)*—Third Judi- CORDOVA (D-4)*—Third Judi 
Judicial Division ane cial Division cial Division 
BLYING SOUND (D-1 and D-2) CORDOVA (A-7 and A-8)*— CORDOVA (D-5)*—Third Judi 
Third Judicial Division Third Judicial Division cial Division 
BLYING SOUND (D-3)*—Third CORDOVA (B-2)*—Third Judi CORDOVA (D-6)*—Third Judi 
Judicial Division cial Division cial Division 
BLYING SOUND (D-4)*—Third CORDOVA (B-3)*—Third Judi CORDOVA (D-7)*—Third Judi- 
Judicial Division cial Division cial Division 
BLYING SOUND (D-5)*—Third CORDOVA (B-8)*—Third Judi KENAI (A-1)*—Third Judicial 
Judicial Division cial Division Division 
BLYING SOUND (D-6)*—Third CORDOVA (C-3)*—Third Judi KENAI (A-2)*—Third Judicial 


Judicial Division cial Division Division 
* Indicates 15-minute quadrangle; all others are 7'/2-minute quadrangles. 
Indicates a revised map 


2 Indicates a series-converted map. 
2 
; 


Indicates availability in either a contour or a shaded-relief edition. 
t Indicates preliminary black and white edition. 
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MAP INFORMATION 


KENAI (A-3)*—Third Judicial 
Division 

KENAI (B-1)*—Third Judicial 
Division 

KENAI (B-2)*—Third Judicial 


)*—Third Judicial 
division 

KENAI (B-4)*—Third Judi 
Division 

KENAI (C-1)*—Third Judi 
Division 

KENAI (C-2)*—Third Judicial 
Division 

KENAI (D-1)*—Third Judicial 
avon 

KENAI (D-2)*—Third Judicial 
Division 

KENAI (D-3)*—Third Judicial 
Division 

KENAI (D-4)*—tThird Judicial 
Division 

KETCHIKAN (B-4)*—First Judi- 
cial Division 

P ETE RSBURG (A-3)*—First Ju- 
dicial Division 

PETERSBURG (A-4)*—First Ju- 
dicial Division 

PE TERSBURG (B-5)*—First J 
dicial Division 

SEWARD (A-1)*—Third Judicial 
Division 

SEWARD (A-2)* 
Division 

SEWARD (A-4)*—Third Judicial 
Division 

SEWARD (A-6)*—Third Judicial 
Division 

SEWARD (A-7)*—Third Judicial 
Division 

SEWARD (A-8)*—Third Judicial 
Division 

SEWARD (B-1)*—Third Judicial 
division 

SEWARD (B-7)*—Third Judicial 
Division 

SEWARD (B-8)*—Third Judicial 
Division 

SEWARD (C-1 
Division 

SEWARD (C-2)*—tThird Judicial 
Division 

SEWARD (C-3)*—tThird Judicial 
Division 

SEWARD (C-4)*—tThird Judicial 
Division 

SEWARD (C-5)*—Third Judicial 
Division 

SEWARD 
Division 

SEWARD (D-1)*—Third Judicial 
Division 

SEWARD (D-2)*—Third Judicial 
Division 

SEWARD (D-7)*—tThird Judicial 
Division 

TAKU RIVER (B-5)*—First Ju- 
dicial Division 

TALKEETNA MOUNTAINS (D.- 
3)*—Third Judicial Division 


—Third Judicial 


)*—Third Judicial 


.8)*—Third Judicial 


lrizona 
DINNE MESA SE—Apache 
DINNE MESA SW—Apache 
LOS GIGANTES NE—Apache 
$ GIGANTES NW—Apache 
AS GIGANTES SE—Apache 
LOS GIGANTES SW—Apache 
ASTORA PEAK SW—Apache 
oo K VALLEY NW— 


che 
tREDIe CK VALLEY SW— 
Apache 
TSHATO SPRING 1 NE—Navajo 
Arizona-New Mevico 
TPASTORA PEAK pr _-Agedhe 
we ‘7K VALLEY — 


Steet ttt t tte tt 
— 
Tt 


{RED CK VALLEY SE— 
Apache 
frizona-New Mewico-Utah- 
Colorado 
tPASTORA PEAK NE— 
Apache 


Arizona-Utah 
tDINNE MESA NE—Apache 
tDINNE MESA NW—Apache 
tPASTORA PEAK NW—Apache 
ISETSILTSO SPRINGS 2 NE— 
Apache 


~bansas 


ii, NRICO*—Desha 

'NDIAN BAY* Monroe 
California 

ANTIOCH SOUTH—Contra Costa 

BIRDS LANDING—Solano 

30ULDIN ISLAND—San 
Joaquin 








BRUSH LAKE—Stanislaus 
aa -El Dorado 

Cc OGA PARK*—Los Angeles 
¢ 1—Stanislaus 
CLAY'Sacramento 

CROWS LANDING*—Stanislaus 
DUCOR Tulare 

DUNCAN PEAK—Placer 

EDEN VALLEY*—Mendocino 
EL CASCO—Riverside 

GALT ; amento 

GAVI¢ ay nta peeharn 
GREE "e 

HALF MOON B AY San Mateo 
HOWARD RANCH! Merced 
JERSEY ISLAND—Contra Costa 


KYBURZ—El1 Dorado 

LOCKEFORD"—San Joaquin 

MADERA **— Madera 

MADISON—Yolo 

NEW MAN?—Stanislaus 

POINT CONCEPTION — Santa 
Barbara 

POWAY VALLEY*—San Diego 

RICHGROVE—Tulare 

ROMOLAND—Riverside 

SALIDA+—Stanislaus 

SAN LUIS CREEK*—Merced 

SLOUGHHOUSE" Sacramento 


SP YROCK*—Mendocino 
J 


G UAS—Santa Barbara 
sAJARA—Contra Costa 
‘ Humboldt 
San Joaquin 
Tulare 

Kern 

San Joaquin 
Stanislaus 
sLE—Placer 
SSTER—Riverside 


= 





A444444 =: 
442242422555 


BULL MOUNTAIN—Bent 
tNELIA—Otero 
I 4 CREEK NORTH— 


I 

r 

"LE CREEK SOUTH— 
r 

2Y—Rio Blanco 


CROSS*+—Eagle 

IP GULA “H—Rio B ~wennes 
TA ARCH+—Mes 

BURG RESER vOIR—L 0- 


BL ANC 0 Rio Blanco 

OCK SCHOOL—Rio Blanco 
SEGAR MOUNTAIN—Rio Blanco 
T. -_ “3 ‘K RANCH—Logan 
TWIN TTES—Logan 


Colorado-Kansas 
HOLLY EAST—Prowers 

Connecticut 
GLASTONBURY"—Hartford 
HARTFORD SOUTH"—Hartford 
MIDDLETOW N'— Middlesex 
NEW BRITAIN—Hartford 
SCOTLAND"—Windham 
Connecticut-Rhode Island 
ONECO™— Windham 

Florida 
BRIGHTON—Highlands 
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CREWSVILLE—Hardee 
DEER PARK—Osceola 
DEER PARK ae vard 
FELLSMERE NW—Brevard 
FELLSMERE SW—indian River 
FELLSMERE 4 NW — Indian 

River 


FORT ‘DRU M NE—Indian River 

FORT DRUM NW—Osceola 

FORT KISSIMMEE NE—Osceola 

FORT KISSIMMEE SE—Okecho- 
be 

F ROSTP ROOF—Polk 














H d 
H AW 
KENANSVILLE NE—Brevard 
KENANSVILLE SE—Brevard 
KENANSVILLE SW—Osceola 
LAKE MARIAN NW—Osceola 
LAKE MARIAN SE—Osceola 
LAKE MARIAN SW—Osceola 
OKEECHOBEE—Osceola 
OKEECHOI NnNw— ades 
OKEECHOBEE SW—Glades 
TAYLOR CREEK SW—Okeecho- 
bee 


Georgia 
TALLULAH FALLS—Rabun 


Hawaii 
KAUNAKAKAI—Maui 
MOLOKAI AIRPORT—Maui 
WAIMEA—Honolulu 
Indiana 
AC TON—Johnson 

a AYTON—Hendricks 
sAPEL—Madison 
Indiana-Kentucky 
MADISON WEST—Jefferson 


Kansas 
GLEN ELDER sox sae 
MANHATTAN *2 


tile 
WACONDA SP RINGS. Mitchell 
WILLARD—Shawnee 


Kentucky 
ANO—Pulaski 
ANGOR—Rowan 
SDFORD—Trimble 

) GROV E—Webster 
SAD—Rockcastle 
aL, LSBURG—Henry 
IN—Wolfe 
SLL—Washington 
s CITY EAST—Muhilen 


AL CITY WEST—Muhlen- 


‘URDSVILLE—Daviess 
‘USTER- -Breckinridg ge 





tAKESBORO—Muhlenberg 
+ =eRS—Rowan 





2EDOM—Barren 

SGOW SOUTH—Barren 
ACE T—C hristian 
[AN—Rowan 
MILL—Christian 
SBURG—Breckinridge 





N 
ERNIA—tTaylor 
ALY HILL—McCreary 
GINS—Green 
NE—Fstill 
{GS WooD— at Ve 
ANON EAS 


T—Marion 
inridge 
ISO! s4E EAST—Hopkins 
ANIELS—Bree kinridge 
McKEE—Jackson 
MILLPORT—Muhlenberg 
MOBERLY—Madison 
MOOREFIELD—Nicholas 
MOUNT VERNON—Rockcastle 
NORTONVILLE—Hopkins 

P tis R—Daviess 
QUALITY—Butler 
ROCHESTER—Butler 
SALOMA—Tayl 








A ary 
SOUTH HIL L—B utler 
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SI ER I Javiess 
TEMPLE HILL—Barren 
ACY—Barren 
WILDIE—Rockcastle 
WILLIAMSBURG—Whitley 
Kentucky-Illinois 
DEKOVEN—Union 
Louisiana 
COW BAYOU—Iberville 
CRESCENT—lIberville 
GROSSE TETE SW—lIberville 
MARINGOUIN— Iberville 
PRAIRIEVILLE—Ascension 
SPANISH FORT'*—Orleans 
WALKER—Livingston 
Maryland 
MIDDLETOW N'—Frederick 
SYKESVILLE—Carroll 
Varyland-Pennsylvania 
CONOWINGO DAM—Harford 


MASON-DIXON'—Franklin 
RISING SUN—Cecil 














Varyland-West Virginia 
KEEDYSVILLE'—Washington 
WILLIAMSPORT"— Washington 


Massachusetts 
GEORGETOWN - Essex 
SHREWSBU RY*—Worcester 
WOODS HOLE! Sarnstable 


Vassachusetts-New Hampshire 
NEWBURYPORT EAST*—Essex 
Michigan 
BIRMINGHAM*—Oakland 
DEARBORN*—Wayne 
GWINN—Marquette 
ISHPEMING—Marquette 
MARINE CITY*—St. Clair 
PALMER—Marquette 
PONTIAC NORTH*—Oakland 
PONTIAC SOUTH—St. Clair 
PORT HURON+—St. Clair 
RATTLE RUN*—St. Clair 
RICHMOND"—Macomb 
ROCHESTER*—Oakland 
ROYAL OAK*—Oakland 
ST. CLATR'—St Clair 
: Marquette 
SMI’ rHS CREEK*—St. Clair 
Vinnesota 
BABBITT NE—St. Louis 
BOVEY—lItasea 
CALUMET—Itasca 
IDINGTON—St. Louis 
rr EWATIN—lItasea 
LITTLE SWAN—St. Louis 





MINNEAPOLIS NORTH—Henne- 
pin 
MINNEAPOLIS SOUTH—ifenne- 


pin 
NASHWAUK—lItasea 
PENGILLY Itasea 
RILEY—St. Louis 
SILICA—St. Louis 


Mississippi 
ALTITUDE—Prentiss 
EURNSVILLE—Tishomingo 
GLENS—Aleorn 
PADEN—Tishomingo 

Vissouri 
BRUNCETON- Cooper 

Missouri-Kansas 
BELTON—Cass 
FREEMAN—Cass 
WEST LINE—Cass 

Vontana 

ARGENTA—Beaverhead 
CAMERON—Madison 
DALYS—Beaverhead 
EAST HELENA*—Lewig and 

Clark 


ERMONT—Beaverhead 

SPHINX MOUNTAIN*—Madison 

VIRGINIA CITY*—Madison 
Montana-Idaho 

awe = RED ROCK LAKE— 
B rhead 

UPP : R RED ROCK LAKE— 
Beaverhead 





Nebraska 
BREWSTER ew —Blaine 
BURWELL NE—Garfield 
BURWELL Nw— iarfield 
COMSTOCK—Custer 
COMSTOCK NW—Valley 
SARGENT SW—Custer 
SARGENT WEST—Custer 
TAYLOR NE—Loup 
TAYLOR NW—Loup 


New Jersey 


ELMER—Saler 
HH. (MMON TON” Atlantic 
LONG BE: N Ocean 
MEDF ‘ORD TL AKES—Burlington 
MOUNT HOLLY—Burlington 
NEW GRETNA—Burlington 
NEWTONVILLE—Atlantic 
PITMAN EAST—Gloucester 
PITMAN WEST—Gloucester 
SHIP BOTTOM—Ocean 











New Mewico 
ISLETA—Bernalillo 
LAKE LUCERO*?—Dofia Ana 
MEDANALES—Rio Arriba 
MONTOSO PEAK—Santa Fe 
PAXTON SPRINGS—Valencia 
POINT OF SANDS?*—Otero 
SANTO DOMINGO 


Sandoval 
SANTO DOMINGO PUEBLO SW 
—Sandoval 
SOWELL*—Sierr 
TRE ‘. THERM: ANOS*—Ote ro 
VAL <RDE*—Socorro 
New York 
BRADDOCK HEIGHTS! 
FAIRPORT—Monroe 
ROCHESTER WEST“—Monroe 
North Dakota 
1TE—WSargent 
DAWSON—Kidder 
ELDRIDGE SW—Stutsman 
eegl RAPIDS—La Moure 
ME -Stutsman 
PENDENCE: La Moure 
—Dickey 


Monroe 





8" sE—Kidder 

Ss" .E NE—Kidder 

Ss" .E NW—Kidder 

T AN NE-—Kidder 

T. AN NORTH—k idder 
T N SE—Kidder 

T: N SOUTH—Kidder 
Y tA Stutsman 

Vv IRE*+—McHenry 


Oregon 
DESOLATION BUTTE* 
LOOKOUT 


-Grant 

MOUNTAIN*—Crook 
Pennsylvania 

DOYLESTOW N'—Bucks 


FAIRFIELD**—Adams 
GETTYSBURG**—Adams 
IRON SPRINGS*—Adams 


PERKIOMENVILLE! Mont- 

gomery 

Puerto Rico 
ARECIBO™— Arecibo 
BARRANQUITAS' 

tas 

Rhode Island 
QUONOCHONTAUG! 

ton 


Barranqui 


Washing 


South Dakota 
COLUMBIA—Brown 
FAITH NW—Perkins 


PUEBLO— 
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LANTRY NW—Dewey 
ORDWAY—Brown 
SIGNAL BUTTE—Meade 
Tennessee 
BINFIELD"—Blount 
BLOCK'—Campbell 
CAMPBELLSVILLE—-Giles 
CLOU DS"—Claiborne 
DEERFIELD—Lawrence 
DEMORY*—Campbell 
DUNCAN FLATS'—Anderson 
ETHRIDGE—Lawrence 
FORK MOUNTAIN*—Anderson 
BEY? Morgan 
AVESTON™-Knox 
‘KSBORO"—Campbell 
F ‘OL LETTE"—Campbell 
[ERWOOD—W ayne 
yN1— Loudon 
{ELL—Union 
‘IN MILLS—Wayne 
OW1— Loudon 
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ome 2m boat 6 


I” 
A i 
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4 1I1LL—Davidson 

\ ME awrence 
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S—W ayne 





At AS 


Tennessee-Alabama 
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tI § —San Juan 

zc 2 2 NE—San Juan 
tc ) 2 SE—San Juan 

=C F 4 NE—Garfield 
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+C : FFS 4 SW—Garfield 
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TELK 3 SW—San Juan 
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TLOA 

tMOAB 3 
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$MOUNT E N 4 Sw— 
tTMOUNT P ENNELL 1 
field 
tMOUNT PENNELL 1 NW—Gar- 
field 
tMOUNT PENNELL 1 SE—Gar- 
field 
tMOUNT PENNELL 1 SW—Gar- 
field 
IMOUNT PENNELL 2 
field 
tNOTOM 
tNOTOM 
TNOTOM 
tNOTOM 
INOTOM 
INOTOM 
INOTOM :¢ 
TNOTOM 
tNOTOM 
TNOTOM 
SNOTOM 
iNOTOM SE—Garfield 
tNOTOM SW—Garfield 
TORANGE CLIFFS 3 SW—Gar- 
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MAP INFORMATION 








gt the ntl a ad RING CREEK 2 IWHITE CANYON 4 NE—San 
NE—Er Juan 
STINKING ‘sp RING CREEK 2 IWHITE CANYON 4 NW—San 
NW—Emery Juan 
ST ‘a ed SPRING CREEK 2 tWHITE CANYON 4 SE—San 
SE—E1 y Juan 
STINKING Beane CREEK 2 tWHITE CANYON 4 SW—San 
SW—Emer Juan 
STINKING "SPRING CREEK 3 ‘. ‘ 
NE—Emer W ashington 
{STINKING SPRING CREEK 3 DISAUTEL* nogan 
NW—Emery POINT ROBE it TS Wh: itcom 
STINKING SPRING CREEK 3 ass 
SE—Emery Wisconsin 
tSTINKING SPRING CREEK 4 ATHENS* (P)—Marathon 
NE—Emery CAL AMINE—Lafayette 
ag a ol arene CREEK 4 MIFFLIN—Iowa 
NW—E! art ted RAL POINT—lIowa 
{STINKING SPRING CREEK 4 MONTFORT—Grant 
SE—Emery PLATTEVILLE—Grant 
tSTINKING SPRING CREEK 4 = 
SW—Emery Wisconsin-Illinois 
SUGAR HOUSE—Salt Lake CUBA CITY—Grant 
ITIDWELL 2 NW—Emery " 
tTIDWELL 2 SW—Emery young 
IWHITE CANYON 1 NE—San BOB LAKES—Fremont 
Juan LANDER—Fremont 
tTWHITE CANYON 1 NW—San NORTH BUTTE—Campbell 
Juan PARADISE BASIN—Fremont 
—— E CANYON 1 SE—San West Virsinta-Merdtend 
IWHITE CANYON 1 SW—San SHEPHERDSTOWN—Jefferson 
Juan 
IWHITE CANYON 2 NE—S:; + 1° 
7 an ANTON nan In addition to the standard 
*WHITE CANYON 2 SE—San series of quadrangle maps, 
tWHITE CANYON 3 NE—San_ small-scale (1:250,000) maps 
Juan i ce ar a 
tWHITE CANYON 3 NW—San Of areas in the United States 
withe CANYON 3 SE—Sar and Territories are being pub- 
- u AL i o *Si-—sSan — - - L 
Juan lished and distributed. Some 
IWHITE CANYON 3 SW—San , ° : 
Juan of these maps are published in 


:¥ 


Copies of the plats may 
Director, Bureau of 


p. ©. 


Alaska 


Anchorage 
A& 
suffalo Center Townsite—U. 

Chichagof Peak Group—U. S 

Chichagof Peak Group—U. 


Townsite (N. Add. 
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a shaded-relief edition, as in- 
dicated in the list below. 
They may be purchased from 
the Geological Survey for 50 
cents per copy. An index to 
the series is available on re- 
quest. 

California 
SAN DIEGO+ 

California-Arizona 
EL CENTRO? 
NEEDLES 
SALTON SEA? 

Colorado 
DURANGO? 

Maryland-Virginia-West Vir- 


ginia-Pennsylvania 
BALTIMORE! 
Nevada-Arizona-California-Utah 
LAS VEGAS 
Nevada-Utah 
CALIENTE? 
Oklahoma 
OKLAHOMA CITY 
Oregon 
CcOOS BAY? 
SALEM? 
Teras-Merico 
McALLEN-TAMAULIPA 


Public Land Survey Plats 


1954. 


be secured from the 


The class or 





{\laska—Copper 
)—U. S. Survey 3296 T- 18 N., R. IVE 
- 2902 1labama—St. 
S. Survey 3293 A&B 








eS. 76. & 





purpose 
Jureau Office 
Department of the 


Stephens 
2 W.—resurvey 


HE FOLLOWING plats of public land surveys and resurveys were completed and 
accepted by the Bureau of Land Management, U. S. Department of the Interior, be- 
tween June | and August 31, 


is indicated. 
States or from the 
Interior, Washington 25, 


of the 
s in the 


survey 


Meridian 
—subdivision of 


River 
sections 
Meridian 


of sec. 25 


Chichagof Peak Grou] w 1rizona—Gila and Salt River Meridian 
ago eC: sroup— nn . ~ Wm ‘ . > avtariars 
Gastineau Channel Group—U. T. 41 N., R. 27 E.—survey of exteriors 
Herring Bay Group—U. S. Survey : T. 41 N., R. 28 E.—survey of exteriors 
Hoffman Harbor Group—vU. 8. Survey 3288 rs 7 a R. 29 I BiB it 4 - poe mee Nn 
ena Cove-Glacie ighway ; -U. § Surve : wr” BD 2 7 }- hows 
~ = ove-Glacier Highway Group—vU. S8. urvey T 41 N. R. -survey of exteriors 
vse i . Gr t : Nes ewan T,. 42 N., R. survey of exteriors 
ae G y Fy - Ss. 8 > - ? 4 : 
“ Bs 65 re Eee Sap SNe T. 42 N., R. survey of exteriors 
ena Glacier ' ray Gr —U. S. Survey 7. & Ba a a survey of exteriors 
Lom Le ove-Glacier Highway Group—vU. . urvey 1. 42 N.) R: 30 E—survey of exteriors 
Glacier ighway Gr . ss. ~w T. 42 N., R. 31 E.—survey of exteriors 
heme x ove-Glacier Highway Group—vU. 8. urvey T 5 8. R. 29 E—extension survey 
Le na Cove-Glacier Highway Group—U. 8. Survey California—Mt. Diablo Meridian 
268 m ¢ . x wr : sesciniatine 
Tri gle Group—U. S. Survey 3391 r. 21 N., R. 15 W.—partial resurvey 
Wrangell Highway Group—U. S. Survey 2921 = z oes 4 . am se rent J 
Wrangell Highway Group—vU. S. Survey 2922 x. 2S oe om 2S eee jue. dl 
- ™ " . T. 23 N.. R. 16 W.—partial resurvey - 
Alaska—Seward Meridian T. 30 N., R. 8 W.—dependent resurvey of section 
Sceqgies ° line 
: iN \—s ivisi sections . . . . 
z $ a S +8 | pe Sar waa “ vero med California—San Bernardino Meridian 
T. 15 N.. R. 2 W.—subdivision of sections T. 13 S., R. 5 E.—partial resurvey and subdivi- 
T. 65S., R. 13 W.—subdivision of sections sion of section 
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Colorado—Siath Principal Meridian 


T. 1N., R. 80 W.—partial resurvey 
T. 2 .N., R. 80 W.—partial resurvey 
T. 3 .N., R. 81 W.—partial resurvey 
ie 4 N., R. 73 W.—subdivision of sections 
T. 5 N., R. 72 W.—partial resurvey 
T. ON. R. 73 W.—subdivision of sections 
T. 158., R. 81 W.—partial resurvey 


-Ute Meridian 
1 E.—subdivision of 


Colorado 
T. 2 G., BR. 

Colorado—New 
T. 43 N., R. 

Florida—Tallahassee 
T. 42 8., R. 21 


section 
Mexico Principal Meridian 
18 W.—extension survey 


Meridian 
E.—survey of islands 





Idaho—Boise Meridian 

T. 3 .N., R. 2 E.—partial resurvey and tract sur- 
vey 

T 78 t. 24 E.—subdivision of sections 

T 8 8S t. 24 E.—subdivision of sections 

=» es t. 25 E.—subdivision of sections 
Kansas—Siath Principal Meridian 

T. 3 S8., R. 42 W.—partial resurvey 

T + S., R. 42 W.—partial resurvey 


Vichigan—Michigan Meridian 





R. 10 W.—survey of islands 
R. 10 W.—survey of islands 
R. 7 E.—survey of islands 
t. 8 E.—resurvey of public land tracts 


Vinnesota 


T. 153 N 


Fifth Principal Meridian 
R. 30 W.—survey of islands 


Vontana—Principal Meridian 


-—resurvey and extension 

).—partial resurvey 
E.—partial resurvey 

t. 1 E.—partial resurvey 


survey 
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2.—partial 
].—partial 


resurvey 
resurvey 








R. =.—partial resurvey 
R, 49 E.—partial resurvey 
R. 50 E.—partial resurvey 
R. 51 E.—partial resurvey 
R. 52 E.—partial resurvey 





).—partial 
—partial 
—partial 
—partial 
\.—partial 
oy partial 
—partial 
partial 
).—partial 
—partial 
—partial 
—partial 
—partial resurvey 
—partial resurvey 
resurvey 

<.—resurvey 


resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 
resurvey 





Principal Meridian 


ry ’.—resurvey 
yt "—resurvey 
= ’.—resurvey 
Vew Mexrico—New Mevico Principal Meridian 
T. 31 N., R. 13 W.—resurvey 
T. 32 N., R. 13 W.—resurvey 
North Dakota—Fifth Principal Meridian 


T 149 N., R. 104 W.—partial resurvey 
T. 150 N., R. 104 W.—partial resurvey 
T. 151 N., R. 104 W.—partial resurvey 


Willamette Meridian 
R. 6 W.—subdivision of section 
R. 13 E.—subdivision of section 

Wisconsin—Fourth Principal Meridian 
T. 43 N., R. 6 E.—omitted land 


Oreqgon- 


13 S., 
15 8 


survey 


Lake Survey Charts 
UBLICATION of new editions of the following Lake Survey Charts has been an- 
nounced by the United States Lake Survey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Building, 


Detroit 26, Mich., at 75 cents per copy. 


Payment is required in advance by P. O. money 


order or draft, payable to the Treasurer of the United States. 


Lake Michigan 

718 Little Bay de Noe, ineluding Escanaba and 
Gladstone, Mich., at the scale of 1 : 30,000. (Au- 
gust 10954.) 


‘ 
NEW MISSISSIPPI 


The Mississippi River Commission has pre- 
pared a new edition of flood control and navi- 
gation maps covering the 966-mile stretch of 
the Mississippi River from the mouth of the 
Ohio River at Cairo, Ill., to the Gulf of Mexico. 
The 1954 edition, the 22nd in’ the series, was 
prepared from data charted as late as Septem- 
ber 1954. 


Information shown on the maps includes the 


The map scale is 1 to 62,500. 


location of navigation lights and the channel 

line as of the August-September 1954 inspec- 

tion; the levee system; location and names of 
a , 


752.—Chicago Harbor, IIL, 
(August 10954.) 

755.—Calumet Harbor, including Indiana Harbor, 
Ind. ; Buffington Harbor, Ind.; and Calumet Lake, 

; 15,000. (August 1954.) 


at the scale of 1: 15,000. 


at the seale of 1: 


‘ é 


RIVER MAP FOLIO 


bank protection and contraction works; sketches 
of river ports, docks, terminals, and other facili- 
ties; and diagrams showing bridges and clear- 
ances. Maps such as these, prepared by the 
Mississippi River Commission, have been the 
only source of material for use of pilots and 
navigators on the Mississippi River below Cairo 
since 1880. 

The folio may be purchased from the Office 
of the President, Mississippi River Commission, 
P. O. Box 80, Vicksburg, Miss., at a cost of 
$2.00 per copy. 
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Comment and Discussion 











The pages of SurveyiINc AND MappInc are open to a free and temperate discussion of all 


matters pertaining to the interests of the ConcrEss. 


It is the purpose of this Department to en- 


courage comments on published material or the presentation of new ideas in an informal way. 


COMPUTATION SHORTCUTS 


J. Howarp Lanc*—I have read, with in- 
terest, the article in the January-March 1954 
issue of SURVEYING AND MappPInc entitled “Sim- 
ple Machine Method for Area Computation,” 
by Henry G. Weissenstein. 

Several Districts of the California Depart- 
ment of Public Works, Division of Highways, 
have used this method for a number of years. 
I wish to make a few remarks about certain 
points in the above article. 

The statement is made in step 1 on page 76 
that “. . . the coordinate method can only be 
used for figures with an odd number of sides 





* District Right-of-Way Engineer, District VI, 
California Department of Public Works, Division 
of Highways, Fresno, Calif. 

STATION 


OISTANCE BEARING 


Area 


1951 Cale.) 


8.C. Exist. R/W 


© 220'R 


Parcel * 


—EpiTor 


BY CALCULATING MACHINE 


” 


... We use the same method without any 
adaptation for any figure of any number of 
sides. The process of listing all the coordi- 
nates is an unnecessary step as it is usually de- 
sirable to run a check traverse on the parcel 
for closure and the area can be obtained di- 
rectly from the traverse. 
sample 


I am enclosing a 
for determining the 
closure and the area of one of our right-of-way 
parcels showing our setup for this operation. 
The last portion of the article deals with 
figures with curved sides. We find that calcula- 
tions are simplified by eliminating the coordi- 
nate of the radius point as shown on the ac- 
companying sample traverse mentioned above. 
The curve correction is then figured for the 
segment (that portion lying between the long 


traverse sheet 


SINE COORDINATE COORDINATE 


—_ _ 


6460) 


Sheet 25 
ee 
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PLOT OF TRAVERSE 


chord and the are This procedure avoids 
running into negative areas, when all other con- 
ditions have been met to give a positive area, 
due to the radius point of a large-radius curve 
lying outside of the figure with the radii passing 
Also, slight errors in the 
central angle do not affect the area of the seg- 


through the figure. 


Besides the latter two considerations, 
the application of the correction is far easier 


ment. 


to visualize; that is, it is easier to determine 


whether to add to or deduct from the main 
area. 

I refer you to Sol A. Bauer of the Handbook 
Committee of the ACSM for further informa- 
tion on the use of calculating machines in tra- 
verse computation as presented to him by me 
in response to an announcement in SuRVEYING 
AND Mappinc. Marchant’s file on Marchant 
Engineering Methods gives other machine short- 
cuts. 


WHY GRADS? 


C. F. Merrtam*—The announcement in the 
July-September 1954 issue of SuRvVEYING AND 
Mappinc regarding the availability of three 
tables of natural functions of angles in the 
centesimal system may cause many readers to 
question why they should use grads instead of 
When a system has been ac- 
cepted and used at least since trigonometry 


degrees anyway. 





* President, ACSM. 


was invented to overcome the obvious limita- 
tions in geometry, it may seem strange to pro- 
pose a shift to an innovation still only in its 
second century. 

The grad is part of the great scheme known 
as the metric system, introduced following the 
French revolution under circumstances when 
people, in addition to chopping off the heads 
of royalists, were generally willing and anxious 
to kick over the traces and make a clean sweep 
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COMMENT AND DISCUSSION 


of awkward weights and measures which had 
been plaguing them for many years. It is un- 
fortunate that the moderate and conservative 
English could not at that time have followed 
suit, when the change-over could have been 
relatively easily accomplished. They didn’t 
and so passed many of their troubles along to 
the new country, although we did have the good 
sense to adopt a decimal system of currency. 

Since that time many changes have come 
about either by outright adoption of the metric 
system in specific fields—physics, chemistry, 
electricity, geodetic surveying, to name a few 
or else there has been selection of some one 
unit, which is divided decimally. For example, 
land surveyors have generally given up the 
rods, chains, perches of the past and now use 
the foot with decimal divisions, and woe unto 
the youngster who mistakes an engineer's tape 
for an architect’s. Likewise the machinist has 
practically given up use of fractions of an inch 
and now measures with micrometers that read 
directly in thousandths. 

Why should there be 400 grads in a complete 
circle rather than some other number such as 
100, particularly as the new system was in- 
tended to be decimal? For some reason the 
quadrant or quarter circle seems to bulk larger 
in the minds of mathematicians than the circle 
itself. We speak of a straight angle, 180 de- 
grees, as two right angles rather than as its 
equivalent half circle. Consequently, it ap- 
parently seemed more natural to divide the 
quadrant, rather than the entire circle, into 
100 parts. The resulting grads furthermore 
are more nearly the same size as degrees. 

Undoubtedly what was intended in the minds 
of the originators of the metric system was to 
secure for the navigator the same convenience 
as the English navigators had in the equivalence 
between the average length of a minute of arc 
along the meridian and the nautical mile. Since 
it was intended that the meter should be de- 
fined as one ten-millionth of the distance from 
the pole to the equator, making this distance by 
definition 10,000 kilometers, it follows that 
cone grad would be 100 kilometers, and one 
centesimal minute would be a kilometer. Thus 
it will be seen that the grad was not arbitrarily 
created, but rather was intended to relate angu- 
lar measure with distances on the earth’s sur- 
face. The advantage of the English system in 
this respect was preserved for the sake of the 
navigator, and there is a similarity in the names 
of the subdivisions, since 190 centesimal seconds 
make a centesimal minute, and 100 centesimal 


minutes make a grad. This system has the ad- 
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ditional advantage that conversion to decimal 
equivalent is accomplished by writing the min- 
utes in the first two places to the right of the 
decimal point, and the seconds in the two 
places following. When it is necessary to di- 
vide a given angle by any number, whether 
that number be an integer or a fraction, there 
is no difficulty, as there is in our system, of 
either awkward carry-overs from one unit to 
another, or else first reducing degrees, minutes, 
and seconds to one unit. 

Apparently a few instruments graduated in 
this metric system are finding their way into 
this country, and the purpose of the announce- 
ment was to inform prospective users where the 
appropriate tables could be obtained. When 
there is a considerable amount of work to be 
done with a grad instrument, obviously the 
thing to do is to purchase tables. If the use 
should be somewhat limited, it is not necessary, 
however, to get special tables in order to make 
use of the instrument, for fortunately the con- 
version from grads to our system of degrees, 
minutes, and seconds is very simply done by 
the ordinary office computing machine. 

The number of degrees corresponding to 100 
grads is 90. Consequently, the first part of 
conversion is no more complicated than taking 
“ten off for cash.” Enter the number of grads 
in the keyboard, the minutes in the first two 
places to the right of the decimal point, and 
the seconds in the next two followed by any 
decimal fractions, which can be set in the suc- 
ceeding banks of keys. Strike “plus” once, 
shift the carriage one place to the left and 
strike “minus.” The result then is degrees and 
decimal fractions thereof. It is only necessary 
to convert these decimal fractions to minutes 
and seconds, 

Copy into the keyboard all the numbers ap- 
pearing to the right of the decimal point, strike 
minus to make them disappear, thus checking 
the entry in the keyboard and leaving only the 
number of whole degrees. These should be 
noted as part of the answer and then cleared 
out from the machine. Multiply the decimal 
fraction now in the keyboard by 60, thus giving 
minutes and decimal fractions. Again copy all 
the numbers to the right of the decimal point 
and repeat the process to get seconds. 

The principal thing to remember is that the 
surveyor should not regard an instrument gradu- 
ated in grads as useless to him should he not 
have the corresponding tables, for the comput- 
ing machine comes to the rescue and enables 
the data to be readily converted for use in the 
ordinary manner. 
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CHECKING THREE-WIRE 


Rosert G. BLancuarp*—I was very much 
interested in discussion of 
“Three-Wire Leveling” in the April-June issue 
of Surveyinc AND Mappinc. Our experience 
with three-wire leveling with the Zeiss auto- 
matic level and rods graduated in yards and 
hundredths bears out the truth of his statements. 
It is surprising to me that the Zeiss automatic 
level and three-wire leveling do not come more 


Professor Kissam’s 


rapidly into general use in this country. 

Since acquiring the Zeiss level we have been 
depending on a single run between two bench- 
marks with fixed elevations and have had quite 
satisfactory Our only trouble seems to 
be that occasionally the notckeepex makes an 


results. 


error in computing the two intercepts, putting 
them down as equal or practically equal when 
in fact there may be considerable difference 
When this occurs there is not 
much that can be done about it, except to rerun 


between them. 


that particular section. Occasionally such an 
error can be resolved from the fact that we do 
have the rodman maintain equal backsights and 
foresights by carefully pacing the two distances, 
and sometimes this fact will enable the office 
computer to resolve the trouble. 








* Topographic Engineer, State of New Jersey 
Department of Conservation and Economic De- 
velopment. 


BRAZIL ATTRACTS PEOPLE 


Hans Aucusto THOFEHRN*—As a foreign 
guest at the Fourteenth Annual Meeting of the 
American Congress on Surveying and Mapping 
I deeply enjoyed the discussions and the new 
surveying methods presented. 

Modern mapping means a great deal for as 
Brazil. Despite the great 
efforts of the National Council of Geography, 


large a country as 


the Geographic Survey of the Army, and state 
and private agencies, the progress in mapping 
in Brazil still is not on a satisfactory basis. I 
am glad to transmit to our Brazilian Survey 
the information about new surveying devices 
like the geodimeter and the pendulum level. 
I was particularly interested in the papers on 





* Civil cartographer, Geographic 
State of Rio Grande do Sul, Brazil. 


Survey, 


SURVEYING AND MAPPING 


LEVEL COMPUTATIONS 


If another scale, graduated in feet and hun- 
dredths, could be placed on the back of the level 
rod and a reading on this auxiliary scale made 
for each level observation, there would always 
be a way to resolve any such discrepancies as I 
have mentioned. 


Puiu Kissam}—There is a good way for 
the recorder to check his computation of the 
two half-stadia intercepts that I have used for 


some time. It is illustrated by the following 


example: 

Top wire 1.897 

Middle wire 1.826 5.478 
70 +1 

Lower wire 1.756 5.479 

Sum ).479 


Multiply the middle wire reading by three 
and add the difference of the half intercepts. If 
the lower intercept is greater, subtract. The 
result is the sum of the readings. 





+ Professor of 
University. 


Civil Engineering, Princeton 


TO SURVEYING PROFESSION 


a B.S. degree in Surveying and Mapping. In 
Rio Grande do Sul we are working toward the 
same objective and already have some prac- 
tical the the 
surveying and cartographic profession as a tech- 


results government recognizes 
nical-scientific one on the same _professiona! 
level as civil engineers, lawyers, and physicians. 
In organizing the professional requirements we 
are trying to be careful not to overload the uni- 
versity study program for surveying and map- 
ping. In countries that need surveys as much 
as Brazil does, we have to be concerned with 
attracting people to the profession. 

I would be very glad to become a member 
of the American Congress on Surveying and 
Mapping and I enclose a membership appli- 
cation. 
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COMMENT AND DISCUSSION 


CHANGE OF VOLUME 


Frank B. Casse_tit*—In the April-June 1954 
issue of SURVEYING AND MappInc there appears 
under the title of “Simplified Volume Measure- 
ment With the Polar Planimeter” an _inter- 
esting description by Theodore Wild of a method 
of determining volumes of irregular solids as 
defined by contours. The basic idea of using 
planimetered areas contained within contour 
lines may be carried somewhat farther in con- 
sidering the frequently case of 
change of volume, such as the additions to, or 
subtractions from, a stock pile, amount of ma- 
terial taken from pits, or estimated 
volumes of cuts and fills on irregular terrain 


encountered 


borrow 


In such situations, it is not, as illustrated in the 
above-mentioned article, a matter of estimating 
the volume 


above a given datum plane, but 


rather between two irregular surfaces. Given 
two contour maps representing the condition 
“before” and “after” 


and B, the problem is readily solved graphically 


as shown in figure 1, A 


without recourse to formula, and with accuracy 
generally limited only by the inability of a 
contour map to depict with perfect precision 
the exact form of the surfaces. 

» circumscribe all of the 
area where there is any alteration in the surface 
at all with a definite boundary. 


The first step is t 


This need not 
have any particular shape, the only advantage 
of the rectangular boundary here shown being 
that it is somewhat easier to make sure that it 





ennsylvania Water & Power Co oltwood, 
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FROM CONTOUR MAPS 


is located in identically the same position on 
beth surveys. Should the two be superimposed 
on the same sheet using distinctive lines for 
each survey—such as red for one and green for 
the other, or solid and dashed lines, for example 

so much the better, for the bound can then 
be merely a pencil line drawn freehand com- 
pletely surrounding the affected area. There 
should, however. be scaled on the drawing a 
rectangle or a circle drawn with definite dimen- 
sions to permit testing the accuracy of the 
planimeter. This test area should preferably 
coincide roughly with the established bound, for 
thus, by planimetering both the bound and the 
test area, the true over-all area to be considered 
may be accurately determined. 

The next step is to prepare the diagram shown 
in figure 2 on which the planimeter readings 
are plotted on the horizontal axis, the vertical 
scale being used for elevations of the various 
contour lines. If the planimeter is set to read 
directly in square feet or any other desired unit 
of area, so much the better. 

The area shown by the planimeter above or 
below each contour line is then plotted at the 
proper elevation. It makes no difference 
whether the area actually measured is that be- 
low or that above, but if below, the reading 
should be plotted from the left; and if above, 
from the right end of the diagram. To make 
sure that the work is accurately done it is well 
to plot both, the sum of the two being the total 
area within the established boundary. It is gen- 


erally wise to run around the area at ‘east three 





Ficure !. 

















502 
00 
20 + 
Wo + 
& 
= 00 
0 A 
| A 
¢ 
0} —»¥ | | i 4 
/ NET LOSS IN VOLUME «43,000 CUBIC FEET 
al a 2 af 
0 2000 4900 6000 p00 p00 SQFT 


Ficure 2. 


times, in which case the average of the three 
points can be spotted with sufficient accuracy 
by eye, thus saving the bother of adding and di- 
viding by three. Wild points are quickly de- 
tected in this way and may be disregarded when 
rechecked. 

The same is done for both the before and 
after surveys, the result being two curves as 
Refer to fig. 2.) It will be noted that 
in general these will take the form of S-shaped 
probability curves, for after all they repre- 
sent the statistical distribution of spot eleva- 
tions within the established bounds. Knowing 
that the tops of mounds and the floors of valleys 
are generally rounded, some judgment may be 


shown. 


exercised in extending the curves beyond the 
extremes of the contour shown on the surveys, 
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knowing that the curve must reach zero or 100 
percent area somewhere between these extremes 
and the next succeeding contour elevation. In 
one respect this is a distinct advantage over the 
use of a formula, particularly if the extreme 
areas happen to be particularly small. It is not 
necessary to assume arbitrarily that the curve 
continues in a straight line to zero at the next 
contour elevation. 

Once the two curves are drawn, it is only nec- 
essary to planimeter the net area between them, 
remembering that in case they cross there will 
always be positive and negative areas to con- 
Inasmuch as 
the horizontal scale reads in square feet, and the 


sider, as in the example shown. 


vertical in feet, any area on the diagram repre- 
sents the product of the two, or cubic feet. 

The advantages of this procedure are that the 
work may be carried out without any calculation 
other than the final conversion from square 
inches on the summary diagram, figure 2, to 
units of volume. No formulas are involved and 
the method is free from certain arbitrary as- 
sumptions that must necessarily be made when 
formulas are used. That is to say, the final 
curves can be drawn more accurately by judg- 
ment, than if confined to the use of straight lines 
or parabolas joining the plotted points and with- 
out previous knowledge of the highest and lowest 
elevations, Although from the point of view of 
accuracy there is the limitation that always at- 
tends any graphic solution in contrast to the 
analytic, this is not as serious as might be thought 
because any such inaccuracy is almost invari- 
ably far overshadowed by the inherent inability 
of a contour map, unless extremely detailed, to 
express the precise form of the terrain. Con- 
sequently, it may be said that the method is 
fully as accurate as the given data. 


MAPS DESERVE RESPECT AS PERSONAL PROPERTY 


J. R. Wray*® (to A. L. Shalowitz**)—This 
note comes as something of a post-mortem to 
your editorship of SurveYING AND MappPIna. 
But the nature of my inquiry is one which your 
legalistic and journalistic mind might well ap- 
preciate. 

Is our journal copyrighted by the ACSM? 
Or, are copyrights procured only for occasional 


* University of Chicago, Chicago, IIl. 
** Editor-in-Chief, SuRVEYING AND MAPPING, 
1942-1952. , 


articles? For example, in the issue of January- 
March 1946 (Vol. VI, No. 1 


right notice on page t, 


, there is a copy- 
Does this apply only 
to Mr. Barksdale’s article on pages 4 and 5, or 
does it also apply to others? 

[Professor Wray here cites an instance of a 
map appearing in the issue named that was 
used, apparently without permission, in a vol- 
ume published in 1953. 

I have no intention of challenging [the cited] 
use of the map. And I do not solicit an opinion 
from you in support of any action against them 
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COMMENT AND DISCUSSION 


or the publisher. I simply want to ascertain 
whether or not the authors or the publisher 
asked permission to use the map, or, indeed, to 
ascertain whether or not they know where the 
map originated! They make no acknowledg- 
ment in the preface or bibliography. And what 
especially offends me is that they use the map 
inappropriately, and have copied the same error 
which crept into the ACSM article. 

In my brief career as a cartographer, I have 
suffered four instances of this sort of thing: Ma- 
terial originating with me, but which I had con- 
sidered unready for publication, has been used 
by others without acknowledgment, without 
shame, and without discernment of imperfec- 
tions. 

Somehow, we of the profession have got to 
educate our colleagues—not to mention the 
general public—that cartographic works deserve 
the same respect as do other forms of human 
property. Even astute scientists, who meticu- 
lously document all other kinds of sources, relax 
their obligation to acknowledge the map mate- 
rials they use. Most maps, we know, are made 
Might we not, therefore, 
have an ACSM cartography panel at some fu- 


from other maps. 


ture meeting to discuss copying do’s and don'ts 
and the moral responsibility of the cartographer 
toward his colleagues and toward himself? 


A. L. SuHatowirz (to J. R. Wray)—This is 
in reply to your letter relative to the copyright 
notice on page 4 of the January-March 1946 
issue of SURVEYING AND Mappinc, and other 
matters. Oddly enough, the January-March 
issue was the only entire issue that ACSM ever 
had copyrighted. It was the intention to have 
all of our journals copyrighted but it proved 
to be quite a nuisance to a completely voluntary 
staff, so we dropped the whole idea. The copy- 
right, of course, is not limited to Mr. Barksdale’s 
article but applies to everything in the issue. It 
is my recollection that it was placed at the bot- 
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tom of the first page to comply with certain 
copyright regulations. 

Insofar as servicing any requests to reproduce 
or to copy the [cited] illustration. no such re- 
quest has ever come to my attention. That 
would cover the period from 1946 through 1952, 
when I relinquished the editorship. I kept com- 
plete control over such matters and any such 
requests received by the Executive Secretary 
would surely have been referred to me. 

Whether the author or publisher knew where 
the map originated, I cannot say. If the same 
error that crept into the ACSM article appears 
in their volume, and if you have not used the 
illustration anywhere else, the presumption 
would naturally be that they would have had 
to know that the map originated with Survey- 
ING AND Mappinc. It seems to me that ordinary 
journalistic decency would dictate against the 
use of material originating with others, even 
though not copyrighted, unless permission was 
first granted to use such material. 

On the matter of your challenging tre 
authors’ use of the map, you must of course 
know that unless the map was copyrighted by 
you, there would be no legal responsibility.’ 
However, inasmuch as the American Congress 
on Surveying and Mapping copyrighted the con- 
tents of the entire issue, there certainly would be 
legal responsibility vis-a-vis the ACSM. I am 
not suggesting that any such action will be taken, 
but I feel that representations should certainly 
be made to authors and publisher calling at- 
tention to an infraction of the copyright laws. 
[his I must of course leave to the present officers 
otf ACSM. 

I am in wholehearted accord with your sug- 
gestion of a panel at some future ACSM meet- 
ing to discuss “copyrighting do’s and don’ts and 
the moral responsibility of the cartographer 
toward his colleagues and toward himself.” 


1 KaMINSTEIN, A. L., Copyright and Registra- 
tion of Maps, SuRVEYING AND Mappinc, April- 
June 1953, pp. 182-184. 


NEW CARTOGRAPHIC SYSTEMS 


H. Eccer*—You will find enclosed two illus- 
trations dealing with my new cartographic sys- 
tem which I should like to submit to your maga- 
zine. Under separate cover you will receive free 
of charge for the library of the ACSM two 
pamphlets dealing with this system. (Eprror’s 


* Geographer, P. O. Box 863, Zurich 22, 
Switzerland. 





Nore.—One copy will be available for loan to 
interested members of ACSM on application to 
the Editor. 


HOMOGENEOUS CONTOUR-LINE SYSTEM 

This new contour-line system provides homo- 
geneous density of the contours and is inde- 
pendent of the scales of the maps and the vari- 
ous configurations of the relief. The notches on 
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professor also proposed a new system very simi- 
lar to the Swiss. Critics of this procedure stress 
the danger that grouping topographic features 
into zones or district types or gradient layers 


MACHINE SOLUTION OF 


C, F. Merrtam—Readers familiar with Pub- 
lication No. 1 of the Maryland Bureau of Con- 
trol Surveys and Maps will readily recognize 
the source of material issued to users of com- 
puting machines under the title of “Procedure 
for Routine Solution of the Three-Point Prob- 
lem.” While the use of this material is no in- 
fringement since the original publication was 
not copyrighted, it is nevertheless in the interest 
of both the manufacturer and the user to call 
attention to the fact that the method is by no 
means as complicated as would appear in these 


detailed direction sheets. It is unfortunate that 
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may in the future conflict with the proposed 
international charts and 
logical confuse the already 
adopted standards for aeronautical charts. 


vegetation 
maps and also 


meteoro- 


THREE-POINT PROBLEM 

whoever compiled these specific directions did 
not appreciate the simplification possible through 
manipulation of the computing machine, as 
carefully explained in the original text. The 
economies possible through proper sequencing 
of operations to avoid noting the sixteen quanti- 
ties added to the computation form are such that 
all recipients of the sheets referred to above 
should, if they do not already have a copy, im- 
mediately write to the Maryland Bureau of 
Control Surveys and Maps, 306 Tower Building, 
Baltimore 2, Md. 
distribution. 


This publication is for free 


PSYCHOLOGICAL FACTORS IN SURVEYING 


Mitton O. Scumwr*—A number of psycho- 
logical investigations on the effectiveness of 
various kinds of action groups have been con- 
ducted at the University of Illinois. Basketball 
teams, bomber crews, tank crews, as well as 
surveying parties have been tested in order to 
ascertain whether a relationship exists between 
the accomplishments of the group as a whole 
and the character of certain personal relation- 
ships between the individuals comprising the 
team. 

An investigation of interpersonal relationships 
within a surveying party as correlates of the 
party’s total conducted in 
1952. About 100 typical civil engineering stu- 
dents were divided into 22 surveying parties at 


effectiveness was 


the 5-week summer surveying encampment at 
Camp Rabideau in Northern Minnesota. For 
a surveying party the mission can be stated to 
be the procurement of accurate data in a reason- 
able time. 

The main finding of the study indicates that 
members of effective (i.e., accurate) surveying 
parties prefer to work with relatively reserved 
persons while less effective parties chose the 


* Professor of Civil Engineering, University of 
Illinois. 


more cordial, personally warmer individuals as 
preferred co-workers. A similar finding was 
.obtained with basketball and other teams. 

The results of the study also indicated that 
the effectiveness of the surveying party was not 
positively correlated with individual competence 
nor with the cordiality of the relations among 
the student members. In fact, team effective- 
ness and congeniality tended to be slightly 
negatively related. 

This becomes somewhat understandable when 
it is realized that members of a surveying party 
are not highly identified within the party nor 
personally involved in the team’s success as is 
the case with basketball teams. Since students 
are graded individually, the compulsion to per- 
form the field work as quickly and harmoniously 
as possible in order to discharge one’s responsi- 
bilities is stronger than the reluctance to co- 
operate which might be engendered by personal 
dislikes. 

For a full account of the study the reader 
is referred to the original article entitled “As- 
sumed Similarity Measures as Predictors of 
Team Effectiveness” by Dr. Fred E. Fiedler in 
The Journal of Abnormal! and Social Psychol- 
ogy, Vol. 49, No. 3, July, 1954, from which the 
foregoing abstract has been prepared. 
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Virginia Association of Surveyors 


The following Canons of Ethics for Land Sur- 
veyors were prepared by the Ethics and Prac- 


tices Committee and adopted by the Member- 
ship of the Association in January, 1954. 


CANONS OF ETHICS FOR LAND SURVEYORS 


Foreword 


Honesty, justice, and courtesy form a moral 
philosophy which, associated with mutual in- 
terest among men, constitutes the foundation of 
ethics. The surveyor should recognize such a 
standard, not in passive observance, but as a 
set of dynamic principles guiding his conduct 
and way of life. It is his duty to practice his 
profession according to these Canons of Ethics. 

As the keystone of professional conduct is in- 


tegrity, the surveyor will discharge his duties 


Professional Life 


SEC. 1.—The surveyor will cooperate in extend- 
ing the effectiveness of the surveying profession 
by interchanging information and _ experience 
with other surveyors and students and by con- 
tributing to the work of surveying societies and 
associations, schools, and the scientific and sur- 
veying press. 


SEC. 2.—It shall be considered unprofessional 
and inconsistent with honorable and dignified 
bearing for any surveyor to advertise his work or 
merit in self-laudatory language, or in any other 
manner derogatory to the dignity of the profes- 
sion. Professional work should come to the sur- 
veyor on the basis of experience and reputation. 
Solicitation by lobbying, criticism of competitors, 
or self-laudation is degrading to the profession 
and is unethical. All advertising is condemned 
and unethical, other than advertising permitted 
in professional or technical journals and on pro- 
fessional cards and letterheads. All such adver- 
tising shall be limited to dignified type listing the 
name, address, telephone number, and type of 
service rendered. Listings in telephone or other 
directories shall be in plain type, listing name, 
address, and telephone number only. 
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with fidelity to the public, his employers, and 
clients, and with fairness and impartiality to all. 
It is his duty to interest himself in public wel- 
fare, and to be ready to apply his special knowl- 
He should 


uphold the honor and dignity of his profes- 


edge for the benefit of mankind. 


sion and avoid association with any enterprise 
In his dealings with 
fellow surveyors he should be fair and tolerant. 


of ‘questionable character. 


SEC. 3.—The surveyor will avoid all conduct or 
practice likely to discredit or do injury to the 
dignity and honor of his profession. 


Relations With the Public 


SEC. 4.—The surveyor will endeavor to extend 
public knowledge of surveying, and will dis- 
courage the spreading of untrue, unfair, and 
exaggerated statements regarding surveying. 
SEC. 5.—He will have due regard for the safety 
of life and health of public and employees who 
may be affected by the work for which he is re- 
sponsible. 

SEC. 6.—He will express an opinion only when 
it is founded on adequ nowledge and honest 
conviction while he is as a witness before 
a court, commission, ¢ tribunal. 


Relations With Ciieiix. 


SEC. 7.—The surveyor will act in professional 
matters for each client or employer as a faithful 
agent or trustee. 


and ©mployers 


SEC. 8.—He will act with fairness and justice 
between his client or employer and the contrac- 
tor when dealing with contracts. 








508 


SEC. 9.—He will engage, or advise his client or 
employer to engage, and he will cooperate with, 
other experts and specialists whenever the client’s 
or employer's interests are best served by such 
service. 

SEC. 10.—He will disclose no information con- 
cerning the business affairs or technical processes 
and data of clients or employers without their 
consent. 


SEC. 11.—He will not undertake work which he 
believes will not be successful without first advis- 
ing his client of his opinion. 

SEC. 12.—He will promptly disclose to his client 
or employer any interest in a business which may 
compete with or affect the business of his client 
or employer. He will not allow an interest in any 
business to affect his decision regarding surveying 
work for which he is employed, or which he may 
be called upon to perform. 


SEC. 13.—An employed surveyor will not solicit 
or accept other employment to the detriment of 
his regular work or the interests of his employer. 


Relations With Surveyors 


SEC. 14.—The surveyor will endeavor to pro- 
tect the surveying profession collectively and 
individually from misrepresentation and _ mis- 
understandings. 


SEC. 15.—He will uphold the principle of ap- 
propriate and adequate compensation for those 
engaged in surveying work, including those in 
subordinate capacities, as being in the public in- 
terest and maintaining the standards of the pro- 
fession. 


SEC. 16.—He will endeavor to provide oppor- 
tunity for the professional development and ad- 
vancement of surveyors in his employ. 

SEC. 17—-He will not directly or indirectly in- 
jure the professional reputation, prospects, or 
practice of another surveyor. However, if he 
considers that a surveyor is guilty of unethical, 
illegal, or unfair practice, he will present the in- 
formation to the proper authority for action. 


As of October 1, 1954, the Virginia Associa- 
tion of Surveyors, Inc., had 115 members on its 
rolls, with some dozen or more applications 
pending. 

The Northern Virginia Chapter of the Asso- 
ciation recently carried out a project of urging 
all area surveyors to abide by professional ethics 
in listing their names in the new classified tele- 
phone directory. Although cooperation was not 
obtained from all surveyors in the area, an en- 
couraging number are beginning to “see the 
light.” It is hoped the job can be completed 

° 
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SEC. 18.—He will not try to supplant another 
surveyor in a particular employment after becom- 
ing aware that definite steps have been taken 
toward the other’s employment, or to accept an 
appointment with a client or employer to replace 
another surveyor while knowing that a just claim 
for compensation or damages of the previous sur- 
veyor remains unpaid, unless the previous sur- 
veyor neglects to press his claim legally within a 
reasonable period, or to review the work of an- 
other surveyor for the same client, except with 
the knowledge of such surveyor or unless the con- 
nection of such surveyor with the work has been 
terminated. 


SEC. 19.—He will not compete with another sur- 
veyor on the basis of charges by reducing his nor- 
mal fees after having been informed of the charges 
named by the other, or undertake any work at a 
price that will not permit a satisfactory profes- 
sional performance. Any offer of professional 
service should be on the basis of his regular fees. 


SEC. 20—He will not use the advantages of a 
salaried position (public or private) to compete 
unfairly with another surveyor, or use the ad- 
vantages of instruments and office facilities (pub- 
lic or private) to compete with other surveyors 
without charging for such instrument: and facili- 
tics at current rates. 


SEC. 21.—He will not attempt to practice in 
any ficld of surveying in which he is not profi- 
cient. He should call in special consulting serv- 
ice to supplement his own experience and that of 
his organization on problems outside of their usual 
field. 

SEC. 22.—He will not become associated in re- 
sponsibility for work with surveyors who do not 
conform to ethical practices, or use association 
with a non-surveyor, a corporation, or a partner- 
ship, as a cloak for unethical acts, but must accept 
responsibility for any such acts to the extent of 
his authority. 

SEC. 23.—-He will not accept any assignments to 
perform any service in a project under develop- 
ment without the knowledge of the surveyor em- 
ployed by the developer. 


next year. 

Reports indicate that there are a few sur- 
veyors in the area who are working in opposition 
to efforts to establish uniform fees for surveying 
work by quoting cut-throat prices for their work. 
The Association is working hard to convince 
surveyors and engineers that professional status 
can only be had if individuals think professional 
and present a uniform professional appearance 
to the public. 

—Victor H. GHENT 
Secretary-T reasure? 
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Texas Surveyors Association 


The Ethics and Fair Practice Committee of 
the Texas Surveyors Association has developed 
the following creed in recom- 
mendation of the TSA Board at its January 11, 
1954, meeting. 


response to a 


Adoption of the creed will be 


proposed at the October annual meeting of the 
Association. 
—ArcH CLARK 
Committee Chairman 


CREED OF THE TEXAS LAND SURVEYOR 


Ir Is My Beuter: 
That as a Registered 
should: 


Land Surveyor, I 

Expand my own proficiency through acquired 
skill, experience, and scientific knowledge; 

Raise the standard of the historical profession 
of surveying within the State of Texas by striving 
to increase the individual practitioner’s ability ; 

Serve my client, the landowner, or employer, 
always to the best of my ability, in an honest, effi- 
cient, and intelligent manner, and receive ade- 
quate compensation for services rendered; 

Advocate the conservation of natural resources 
—the forest, and water, and soil; 


: 


LITHOLOGICAL 
SYMBOLS 


Honor and perpetuate the ancient landmarks; 
Regulate my actions with modesty, tolerance, 
and the exercise of discretion and judgment; 


Discipline unethical conduct of members of the 
Association in practices adverse to the common 
good: 


Cooperate with my fellow surveyors when not 
against the best interests of my client or employer; 

Accept, as a citizen, complete civic responsibil- 
ity ; 

And, believing all these things, I give this, my 
pledge, to act in full and wholehearted accord. 


Used by geological draftsmen. Symbols on clear acetate with non 
wax adhesive that withstands heat of blueprint or positive print 
machines. Practical and thoroughly tested for use on tracings. 
Adhesive leaves no residue when removed. Film sticks tight for 


hundreds of duplicate prints. 


Write for free chart. 
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Following its second meeting, which was held 
in October, the ACSM Nominating Committee 
of Chairman Albert A. Stanley, George D. 
Whitmore, and Helmuth Bay, with Walter S. 
Dix its secretary ex officio, duly appointed under 
the provisions of ACSM Constitution and By- 
Merriam, does 
hereby present and introduce the following 


Laws by President Carroll F. 


candidates accepting nomination and responsi- 
bility of office if elected by ballot of the mem- 
bership for the coming year: 


For President (one year term 
LESTER C. HIGBEE, Troy, N. Y. 
For Vice President (one year term 
WILLIAM C. WATTLES, Glendale, Calif. 
For Directors, 1955-56 (Five to be elected 
for two-year terms 
CHARLES H. ANDREGG, Bethesda, Md. 
FRANK S. BORDEN, Washington, D. C. 
J C CARPENTER, New York City 
EDWARD B. ESPENSHADE, Evanston, IIl. 
ROBERT H. LYDDAN, Arlington, Va. 
FRANKLIN G. WILLIAMS, Washington, 
D. C. 
W. H. WILSON, Houston, Tex. 
C. A. WOOLDRIDGE, JR., Alameda, Calif. 


Ballots are expected to be mailed to the mem- 
bership during the final quarter of 1954 so that 
election results may be announced as early as 
possible in the new year. In the best interests 
of operations of ACSM under its volunteer 
management, and under the provisions of its 
Constitution and By-Laws, actual induction of 
new officers will take effect during the 15th 
Annual Meeting in March 1955, the incumbent 
officers remaining in office until that time. 


grief biographies of the candidates follow: 


LESTER C. HIGBEE 


Lester C. Higbee was born in Atlantic City, 
N. J., where he received his early schooling. 
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He earned his degree in Civil Engineering from 
Rensselaer Polytechnic Institute in 1912, and 
was engaged in field and office engineering of 
bridges and hydroelectric plants until 1915 
when he became research and development en- 
gineer and sales director for the W. & L. E. 
Gurley company in the engineering and survey- 
ing instruments field. He is now President of 
the Gurley company. He is a New York State 
licensed professional engineer. He is a Silver 
Star and Purple Heart veteran of World War I, 
in which he was a machine-gun company com- 
mander. Until retiring in 1953 he was Brigadier- 
General in the New York State Guard. An 
untiring supporter of ACSM since its charter, 
“Hig” is a past-chairman of ACSM Instruments 
Division. He presided at the formative meet- 
ings, of the Texas Section of ACSM in Houston 
in 1950, and the Louisiana Section of ACSM 
in New Orleans in 1954. 


WILLIAM C. WATTLES 


Though a native of Kansas, William C. 
Wattles has been a resident of California for 
the past 48 years, and received his EM degree 
in 1903 at Colorado School of Mines. 

He is a Licensed Land Surveyor and Reg- 
istered Civil Engineer of California, special- 
izing in land and title location. For 10 years he 
was with the Los Angeles County Surveyor, 
Flood Control, and Road Department office as 
Chief of Party, Office Engineer, and Deputy. 
For 31 years he was associated with the Title 
Insurance and Trust Co., Los Angeles, as Field 
Engineer, Title Engineer, and Chief Engineer. 
He is an author and lecturer on land location, 
title location, property descriptions, and allied 
subjects. 

Mr. Wattles is a member of the American 
Right of Way Association. He has been a mem- 
ber of ACSM for 12 years, serving as Chairman 
of the Technical Standards Committee, Chair- 
man of the Property Surveys Division, member 
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of the Advisory Council, and as a Director. 


CHARLES H. ANDREGG 


Charles H. Andregg received his Bachelor of 
Science degree from Kent State University in 
1939, and since has taken additional courses at 
the University of Louisville and George Wash- 
ington University. In 1942, he gained experi- 
ence with topographic mapping and cartography 
with the Army Map Service Field Area Head- 
quarters at Louisville, Kentucky. Since 1943 
he has been with Army Map Service in Wash- 
ington, serving in various capacities in carto- 
graphic production and planning operations. 
He presently serves as Comptroller and Special 
Assistant to the Commanding Officer. 


FRANK S. BORDEN 

Frank S. Borden is a retired Captain of the 
U. S. Coast and Geodetic Survey. He gradu- 
ated as a civil engineer from Lehigh University, 
and was a hydrographic and geodetic engineer 
with the Survey for 37 years, except for the 
period of World War I when he was a Battery 
Commander with the A. E. F. in France. His 
field duty with the Survey covered ten years in 
command of major ships in surveying the coasts 
of the United States, Alaska, and the Philippine 
Islands. His administrative duty with the Sur- 
vey embraced seven years as Chief, Section of 
Field Work, and seven years as Chief, Division 
of Charts. Mr. Borden is an active member of 
the American Congress on Surveying and Map- 
ping, serving as its President in 1945 and cur- 
rently is Chairman of Membership. A former 
Director, he also served on ACSM Executive 
Committee. He is a member of the ASCE, 
the ASP, the SAME, and the U. S. Naval In- 


stitute. 


J C CARPENTER 

J C Carpenter was born in Watertown, South 
Dakota. He is affiectionately known to many 
engineers, especially highway engineers, as Jack. 
He graduated from Iowa State in 1909 with a 
CE degree. In 1910 he joined the Philippine 
Bureau of Public Works, becoming one of the 
District Engineers before he left in 1917 to 
join the U. S. Bureau of Public Roads where 
he served for 36 years. In Texas till 1942, he 
then went to Puerto Rico as District Engineer, 
serving until returning to Washington in 1951 
to tackle research and special studies of traffic 
on toll roads and the influence on adjacent 
highway traffic. Retiring from the Bureau in 
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1953, Jack is now a consultant with the firm 
of Coverdale & Colpitts of New York. He is 
presently in Cuba on an engineering tunnel 
project. As a member of several societies he 
has been very active on committees concerned 
with surveying and mapping in connection with 
highway work, including committees of ASP 
and ASCE, as well as ACSM. He was Chair- 
man of the Highways Committee of ACSM 
Division on Control Surveys, which committee 
was instrumental in developing the Proposed 
Standards for Highway Surveys adopted by 


ACSM. 


EDWARD B. ESPENSHADE, JR. 


Edward B. Espenshade, Jr., is professor of 
geography at Northwestern University, where he 
teaches the courses in cartography and mapping. 
Since 1946 he has been cartographic consultant 
to Rand McNally and Company and has edited 
Goode’s World Atlas. From 1937 to 1942 he 
taught at the University of Chicago. During 
the period from 1942 to 1945, he served as 
foreign map editor with the Army Map Service. 


ROBERT H. LYDDAN 


Robert H. Lyddan is the Chief of the Plans 
and Coordination Branch of the Topographic 
Division, Geological Survey. He was graduated 
from the University of Kentucky as a civil 
engineer in 1931. From 1931 to 1933 he was 
employed by the Interstate Commerce Com- 
mission, and in 1933 he joined the Geological 
Survey where he has been engaged in all phases 
of topographic mapping; and, since 1947, as 
Chief of the Plans Branch of the Topographic 
Division. Active on national committees in 
interest of professional surveying, he is Deputy 
Chairman of ACSM Profesional Status Com- 
mittee and Chairman of the Executive Com- 
mittee for the Maps and Surveys Division of 
ASCE. A former Director, he also served on 
ACSM Executive Committee. 


FRANKLIN G. WILLIAMS 


Franklin G. Williams was attending Cumber- 
land Valley State Normal School when his studies 
were interrupted by the advent of World War I, 
in which he performed maritime duty. Mr. 
Williams entered naval aviation in 1920, and 
was attached the U. S. Naval Observatory 
from 1926 to 1932. As head of the Aviation 
Instruments Section, he was closely associated 
with Admiral Byrd, Colonel Lindbergh, Com- 
mander Weems, and other noted aviation ex- 








w 
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perts in the design and development of air 
navigation instruments. Mr. Williams is the 
holder of several patents for air and sea in- 
struments. He assisted in outfitting some of 
Since 1932 Mr. Wil- 
liams has been the Washington representative 
of W. & L. E. Gurley, manufacturers of pre- 
cision engineering instruments. He is a charter 


the Byrd polar flights. 


member of the American Congress on Survey- 
ing and Mapping. a member of the SAME, the 
Washington Society of Engineers, and of sev- 
eral State societies of engineers and surveyors. 
A former Director, he has been an active mem- 
ber of ACSM’s Executive and Annual Meeting 
committees. 


WILLIAM H. WILSON 


William H. Wilson graduated from the Uni- 
versity of Texas in 1925 with BS and MS de- 
grees in Civil Engineering. He is a registered 
professional engineer in Texas. An engineer 
with the Humble Oil and Refining Company 
since 1932, he has been engaged in their ex- 
tensive surveying and mapping operations. 
Long experience with the varied surveys and 
surveying procedures of the petroleum industry 
gives him a rich background in survey engineer- 
ing and title surveys by both the older and 
newer methods. He is serving as Chairman of 
the Texas Section of ACSM. He is a member 
of the Texas Surveyors Association. 
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CHARLES A. WOOLDRIDGE, JR. 


Charles A. Wooldridge, Jr., born in Seattle, 
Washington, 1923, is a product of the practical 
school of surveying augmented by correspond- 
ence courses and University of California ex- 
tension courses. Son of a surveyor, early in 
life he was setting stakes and rodding for his 
father in the field on property surveys, de- 
veloping into a capable transitman while still 
in school. In 1941 this very young lad’s field 
and office engineering experience was directed 
to the City of Tacoma’s vital Nisqually Power 
Project, and later onto construction of Tacoma 
Naval Base Advance Depot; to be followed 
later by subdivision and property surveywork 
of the post-war period. In 1947 he moved to 
California where he now lives with his wife 
and four daughters. He is a civil engineer in 
the office of the Alameda County Surveyor and 
Road Commissioner, where he heads the pro- 
gram on use and promotion of the California 
Coordinate System. Active in the East Bay 
Council on Surveying and Mapping in Alameda 
and Contra Costa counties in the San Francisco 
Bay area, Chuck was their first Secretary. A 
charter member of ACSM’s Northern California 
Section, he served on its constitution committee 
and later served as Director and Editor; he is 
currently serving as Vice Chairman. 

Watter S. Dix 
Executive Secretary, ACSM 


Texas Section 


A business meeting of the Executive Board 
and all committee chairmen of Texas Section, 
ACSM, was held Wednesday, Sept. 1, 1954, at 
the Houston Engineers’ Club. 

A report on enrollment was presented by 
Chairman W. H. Wilson, who informed the 
meeting that 44 new members have enrolled in 
the Texas Section since Jan. 1, 1954. 

It was announced that the regular meeting of 
ACSM members would be held October 1, 1954, 
at the Hospitality House of Houston Natural 
Gas Co. 


Seventy-five members and guests were pres- 


ent at the Fall meeting of the Texas Section, 
which was held October 1, 1954, at the Hospi- 
tality House of the Houston Natural Gas Co. 

Presiding Chairman W. H. Wilson presented 
to the membership, during the course of the 
business meeting, copies of the proposed Texas 
Public Land Surveyor’s Bill, for endorsement 
and approval by the membership. The bill was 
approved by unanimous vote and a motion was 
made and approved that the Texas Section 
would offer financial support for passage of the 
bill. 

The guest speaker, G. A. Roussel, Vice-Presi- 
dent of Offshore Navigation, Inc., presented a 
most instructive talk, accompanied by pictorial 
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slides, on “Electronic Surveying in Offshore 
Areas.” A question and answer period followed 
in which further emphasis was placed on the 
vital part played by electronic surveying in the 
development of offshore drilling sites. 
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The program concluded with refreshments 
through the courtesy of R. L. Sargent Co., 
Houston. 

Harry L. West 
Section Editor 


ae 


Colorado Section 


The organizational meeting of ACSM’s new- 
est local section was held in the auditorium of 
the Frederick Ross Branch Library, Denver, 
Colo., with 27 members present. 

Acting Chairman J. E. Mundine explained 
that the purpose of the meeting was to elect 
officers, to decide on a suitable name for the Sec- 
tion, and to approve a constitution and by-laws. 

Voting on a slate of candidates placed before 
the membership by J. M. Lawson, representing 
the nominating committee, resulted in the elec- 
tion of the following officers for the Section: 


J. E. Mundine, Chairman 
B. L. Boggess, Vice-Chairman 
John W. Zydik, Secretary-Treasure 
Ned Zalewski, Section Editor. 


Discussion of an appropriate name for the 
Section led to the selection of four possible 
names: Colorado Section, Columbine Section, 
Mountain States Empire Section, and the Rock- 
ies Section. A vote resulted in adoption of the 
name, Colorado Section. 

Mr. Mundine called upon T. V. Cummins to 
read the proposed constitution and _ by-laws. 
Each article was discussed, amended if desired, 
and finally adopted by vote. 

Subsequent to the meeting, Chairman Mun- 
dine _ forwarded membership applications for 
73 new members to the National Headquarters 
of ACSM at Washington. 


—J. E. MunpIne 


Section Chairman 


Northern California Section 


The Northern California Section of ACSM 
held a late summer meeting in the Board Room 
of the Public Works 
Calif., on August 18. There were 65 members 
and guests in attendance. 


suilding in Sacramento, 


The speaker for the evening was Gerald Fitz- 
Gerald, Chief Topographic Engineer, U. S. Geo- 
logical Survey. Mr. FitzGerald, who is a past 
president of both ACSM and the American 
Society of Photogrammetry, spoke on “The 
Federal Government in Surveying and Map- 
ping.” This talk gave the members a rare op- 
portunity to meet and hear Mr. FitzGerald— 
an excellent and delightful speaker. 


A message from ACSM President Merriam to 
the Northern California Section was read to 
those assembled. 


The Property Surveys Division of the Sec- 
tion held a Weekend Technical Conference at 
Carmel, on the scenic Monterey Peninsula, on 
October 2 and 3. 
the Mission Ranch Club near historic Carmel 
Mission. 

Included in the technical program was a talk 


The center of activities was 


on “Land Planning and the Surveyor” by Bryant 
Hall, Principal City Planner, San Francisco 
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Mr. Hall, a registered 
civil engineer with 30 years of planning expe- 
rience, discussed such aspects of the subject as: 
the scope of the subject of land planning; the 
effect of planning activities on the surveyor in 


Planning Commission. 


private practice and on the surveyor in govern- 
mental practice; and ways and means of obtain- 
ing information or training on planning tech- 
niques. 

A panel of four experienced surveyors dis- 
cussed the subject “Practical Adjustment of 
Traverses.” Such questions as the following 
were discussed: Why adjust, anyway? Isn't 
it better to show actual field measurements? 
When should one use book methods? What 
should one do when certain courses of a tra- 
verse cannot be adjusted without affecting ex- 
isting deeds and maps? 
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Diversion from the technical aspects of the 
meeting was provided by a luncheon, shopping 
tours for the ladies, a dinner, and a dance, all 
on the first day of the meeting. The second day, 
Sunday, was given over entirely to recreational 
activities, including golf, sightseeing, bathing, 
deep-sea fishing, and visits to historic spots. 

Epiror’s Nore.—The advance notice of this 
conference stated that, as a means of helping 
people of similar recreational interests to get 
together at the get-acquainted luncheon, ap- 
propriately colored tabs would be attached to 
the conference badges at the time of registra- 
tion—green for golfers, blue for deep-sea fisher- 
men, gold for lady shoppers, and black and blue 
ior horseback riders. 

—Rotanp H. Moore 
Secretary-T reasurer 


Louisiana Section 


The first quarterly meeting of the Louisiana 
Section, ACSM, was called to order at 8:00 
p-m., September 27, 1954, in the New Orleans 
Engineer’s Club, DeSoto Hotel, New Orleans, 
La. 

S. P. Chapman, chairman of the infant Sec- 
tion, welcomed the approximately 75 members 
and visitors present, many of whom had traveled 
from points in Louisiana a considerable distance 
from New Orleans.. He expressed appreciation 
for the work and cooperation of the officers 
and committee members since the founding of 
the Section and asked for suggestions from the 
membership regarding any phase of its opera- 
tion. After further comments on the excellent 
progress during the first three months since in- 
ception, Mr. Chapman turned the meeting over 
to the various committees. 

Martin Standard, chairman of the Program 
Committee, introduced the principal speaker of 
the evening, G. A. Roussel, an expert on elec- 
tronic surveying in the Gulf of Mexico. Mr. 
Roussel outlined the various types of electronic 
equipment in use throughout the world and 
their application to the problems in this area. 
He spoke of the accuracy and availability of 
the three principal methods and by the use of 
slides was able to give the audience a good 
understanding of a very technical subject. 


A color film was also shown in which the 
various activities of the Coast and Geodetic 
Survey were outlined, the object being to ac- 
quaint those present with the services made 
available by this department of the government. 

Mr. Standard announced that future programs 
were being arranged by himself, Commander 
Earle of the USC&GS, and Colonel Fox of 
Tulane University. 

A complete list of the elected officers and di- 
rectors for the year 1954 is as follows: 


Officers 
S. P. Chapman, Chairman 
J. S. Toler, 1st Vice Chairman 
T. Baker Smith, 2nd Vice Chairman 
Reginald Schmidt, 3rd Vice Chairman 
George Jones, Secretary 
George Mott, Treasurer 


Directors 
A. L. Brawley (2 year term 
H. N. Harrison (2 year term 
M. H. Cunnigham (2 year term 
E. M. Sanders (1 year term 
W. L. Manning (1 year term 


—J. H. Jackson 
Section Editor 
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Personals 


Capt. Paul A. Smith, a charter member of 
ACSM, a member of the Board of Directors of 
ACSM in 1948 and 1949, and Chairman of the 
Committee of Admissions, ACSM, during 1945 
and 1946, retired from the U. S. Coast and 
Geodetic Survey on August 31, 1954, after an 
outstanding career extending over 30 years. 
His last assignment prior to retirement was a 
special assignment to the Assistant Secretary of 
Defense for Research and Development. 

Born in Morning Sun, Iowa, Capt. Smith 
earned a degree in civil engineering at the Uni- 
versity of Michigan in 1924 and entered on 
duty with the Coast and Geodetic Survey the 
same year. 

He has performed various assignments in 
hydrographic and geodetic surveying in the 
United States, Alaska, and the Philippine Is- 
lands; he served for an extended period as 
Chief of the Aeronautical Chart Branch and 
as Assistant to the Director, USC&GS; and has 
held various special assignments. 

A leader in establishing the International 
Civil Aviation Organization, he served as U. S. 
Representative on the Council of ICAO with 
the temporary rank of Rear Admiral and per- 
sonal rank of Minister, heading the U. S. dele- 
gation. 

Capt. Smith was awarded the 1954 Depart- 
ment of Commerce Gold Medal for outstand- 
ing services. He is recipient of the Washing- 
ton Academy of Science Award and a citation 
by the University of Michigan for outstanding 
engineering contributions. 


Capt. Oliver S. Reading, one of the charter 
members of ACSM, retired from the U. S. 
Coast and Geodetic Survey on August 31, 1954, 
after more than 39 years of service. At the 
time of retirement he was Chief of the Division 
of Photogrammetry. 

During his long years of outstanding service 
with the Coast and Geodetic Survey, Capt. 
Reading has won international recognition as an 
expert in the field of photogrammetry. He 
was a pioneer in this field and played a major 
part in coordinating aerial photogrammetric 
procedures into the charting activities of the 
Coast and Geodetic Survey. Among the vari- 
ous types of inventions for which he has been 
responsible are the 9-lens aerial camera, the 50- 
inch precision copying camera, the projection 
ruling machine, and the coordinate setting ma- 
chine. 


Capt. Reading was one of the principal or- 
ganizers of the American Society of Photo- 
grammetry. He served as Chairman of the 
American Delegation to the Fifth International 
Congress on Photogrammetry and the Sixth 
International Congress of Surveyors in Rome 
during 1938. The State Department appointed 
him President of the American Delegation to 
the meeting of the International Society of 
Photogrammetry at the Hague, Netherlands, in 
1948. During the meeting he was elected 
President of the Society and presided at the 
1952 international meeting in Washington, D. C. 
He is an honorary life member of both the In- 
ternational and the American Societies of Pho- 
togrammetry. 


Frank C. Mirgain, active charter member of 
ACSM and head of the Department of Civil 
Engineering at Cooper Union, in New York 
City, since 1949, has accepted appointment as 
Dean of Engineering at North Dakota Agri- 
cultural College. 

Prof. Mirgain holds degrees from Purdue and 
Rutgers Universities, and was formerly a pro- 
fessor in the Department of Civil Engineering 
at Rutgers. He is a member of Tau Beta Pi 
and Sigma Xi. 

Prof. Mirgain is also active in the American 
Society of Civil Engineers and the National So- 
ciety of Professional Engineers, and has been a 
member of the planning board of Highland 
Park, New Jersey, where he resided. 

Prof. Mirgain is presently a member of the 
ACSM Publications Committee representing 
the Property Surveys Division. 


Revere G. Sanders, a charter member of 
ACSM and until recently vice president of 
Fairchild Camera and Instrument Corp., has 
joined the Aeroflex Laboratories Incorporated, 
designers and manufacturers of precise elec- 
tronic and mechanical devices for aircraft, as 
assistant to the president. A recognized au- 
thority in the field of aerial photogrammetry, 
Mr. Sanders is widely known in naval and mili- 
tary circles and has served as director and 
president of the American Society of Photo- 
grammetry. 


J. Andrew Hinely, formerly Chief Civilian 
Technical Advisor to the 30th Engineer Base 
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Topographic Battalion, San Francisco, Calif., is 
now Chief, Photogrammetric Branch, Inter 
American Geodetic Survey, Canal Zone. 


ACSM members Georges Cété and Armand 
Crépeau of Quebec Province, Canada, were 
recently honored when Laval University of Que- 
bec City conferred on each honorary degrees of 
Doctor of Land Surveying during solemn com- 
mencement ceremonies at that institution. 

In both instances the honors were richly de- 
served, capping long years of devoted and out- 
standing service to the profession in the Province 
and the Dominion. 

Mr. Cété, who received his Bachelor’s Degree 
from that same university, entered the Provincial 
Government service in 1921. In ensuing yearz 
he became Director of the Surveying Service 
and in 1930 was named Commissioner of Sur- 
veying for the Provincial Boundaries. In 1943 
the government added to his functions the man- 
agement of the Cadastral Service. 

Many other honors have been bestowed upon 
Georges Cété. The Royal Institution of Char- 
tered Surveyors in London conferred on him 
the title “Fellow” in 1949. He is one of the few 
Canadians to have received this honor. In 
1953, the Secretary of State delivered to him, 


‘ 
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in the name of Her Majesty, Queen Elizabeth 
II, the Coronation Medal. 

Mr. Crépeau also received his civil engineer- 
ing degree from Laval University. In 1909 he 
took up residence in Sherbrooke where he has 
pursued his profession to date. He was senior 
partner in the firm of Crépeau, Cété, and Le- 
mieux, s'rveyors and consulting engineers, later 
becoming consulting engineer for the Hydro- 
electric Commission of Ontario in matters per- 
taining to hydraulics of the Ottawa River. 
Still later he was in charge of exploration and 
surveying work in Ungava for the Department 
of Lands and Forests. 

In May of this year he was named Dean of 
the Faculty of Science of Sherbrooke University. 


Certificates of life membership in the Amer- 
ican Society of Civil Engineers were awarded 
three ACSM members on November 9 at a 
meeting of the Washington, D. C.. section of 
that organization. Those honored include for- 
mer ACSM President Capt. Frank S. Borden, 
now Chairman of the Membership Committee; 
Major Richard T. Evans, Treasurer of ACSM; 
and Capt. Clement L. Garner, Chairman of the 
Control Surveys Division, ACSM, from 1944 
to 1946. 
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Altimeter Readings Automatically Recorded by New Device 


a automatic unit which periodically 
records surveying altimeter readings on 
35 mm. film is now in production at Wallace & 
Tiernan Incorporated, Belleville, N. J. The 
unit, known as the W & T Alticorder, is the first 
commercial one of its type. It operates con- 
tinuously and without attention for one week, 
and eliminates the need for taking altimeter 
readings manually at base stations 

Housed in a light-tight casing, the unit in- 
cludes a W & T Altimeter, an eight-day clock, 
a dial-type thermometer for measuring air tem- 
perature, a bubble level, and a 35 mm. W & T 
caraera—which can hold a 100-foot spool of 
35 mm. black and white microfile film. An 
array of minature incandescent filament lamps 
surrounds the camera lens, These are lighted 
according to a prescribed schedule—generally 
at 5- or 10-minute intervals—by a W & T 
Flasher Motor Mec hanism. The motor mech- 
anism also drives a ventilating fan and advances 
the film. 

The unit is powered by one or two 7.5-volt, 
40-ampere dry cell pagks. 
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Obituaries 
SAMUEL WHITTEMORE BOGGS 


Dr. Samuel Whittemore Boggs, one of the 
charter members of ACSM, died on September 
14, 1954, at Washington, D. C. 

Dr. Boggs, who was internationally known for 
his work on boundary problems, was, at the 
time of his passing, the State Department’s 
Geographer. He had been with the Department 
since 1924, and represented the United States 
at many international meetings. 

Born in Coolidge, Kans., he was graduated 
from Berea College; he later received his mas- 
ter’s degree from Columbia University and in 
1949 was awarded an honorary Doctor of Sci- 


HOMER R. 


Homer R. Butcher, ACSM member, died on 
June 29 in Denver after a short illness. Mr. 
3utcher graduated as an Engineer from Kansas 
University in 1923 and after serving two years 
as a surveyor with the Santa Fe Railroad 
started his successful 29-year career with the 
Shell Oil Co. During this period he was en- 
gaged on numerous construction and surveying 
projects in several of the divisions of the com- 


JOHN 

The ACSM regrets to announce the sudden 
and unexpected passing in March 1954, of one 
of its British members, Mr. John Bell, of 
London. 

At the time of his death, Mr. Bell was in 
the employ of the Hydrographic Office of the 
Admiralty, which he entered at about the time 
of World War II. Previous to that time he had 


ence degree from Berea. 

Before coming to the State Department, Dr. 
Boggs did geographic research and map editing 
for the American Book Co. 

He was the author of the book, “International 
Boundaries—A Study of Boundary Functions 
and Problems.” 

Dr. Boggs was a member of numerous geo- 
graphic and scientific societies and of the Cos- 
mos and Explorers Club. 

He is survived by his wife, Amy Bridgman 
Boggs, and by two daughters. 


BUTCHER 


pany. At the time of his death he was senior 
surveyor in the Denver Area Exploration De- 
partment. 

Recently Mr. Butcher had the honor of being 
registered with the National Council of Engi- 
neering Examiners and with the State Board of 
Registration for Professional Engineers. He had 
also been certified by the Kansas, Oklahoma, 
Nebraska, and Wyoming boards. 


BELL 


been for some years a lecturer in photogram- 
metry in northern England, living at Warden. 
Mr. Bell is remembered by his American 
associates for in the late 1930’s he visited various 
American governmental and private photo- 
grammetric and mapping facilities and also at- 
tended the 1948 meeting of the International 
Society of Photogrammetry at The Hague. 


COLIN LANDIN 


Colin Landin, map designer, inventor, and 
expert on map techniques, died on October 20, 
1954, in New York City. 

Mr. Landin was born in Flandreau, S. D., 
and attended the University of Minnesota. As 
an independent cartographer, he drew maps in 
many of the larger cities of the United States. 

In the 1930’s Mr. Landin made a critique of 
United States Government mapping methods 
for a Senate committee. He was consulted by 


many Government agencies and by the British 
Royal Navy on map-making techniques. 

He invented the “float-letter” technique of 
placing names on maps, a method formerly 
used by Government and commercial map 
companies. Other inventions include an alpha- 
bet for map use, an automatic globe-maker, a 
machine for photo-lettering for cartography, 
and several special cameras. 











NEW MEMBERS 


INDIVIDUAL MEMBERSHIPS 


ABBOTT, George S., 23 Bohemian Rd., 
Calif.—Land Surveyor 

ANDERSON, Roy C., Jr., 387 Hillberg Ave., Brocton, 
Mass.—Land Surveyor; Treasurer, Schuyler Clapp 


Camp Meeker, 


Co. 

ANDERSON, William, 2575 Orange St., Martinez, 
Calif.—Land Surveyor 

AVAMPATO, John C., 419 E. 2nd Ave., Derry, Pa.— 
Junior Engineer with Benjamin H. Aires 


BALKO, Wolodymyr, 318 Wethersfield Ave., Apt. 
303, Hartford, Conn.—Geodetic Engineer 

BALLARD, Geo. F., Sr., Sohio Petroleum Co., P. O. 
Box 1090, Lafayette, La.—Civil Engineer, Gulf 
Coast Division 

BARIBAU, Charles E., Route 2 Bex 529, Loomis, 
Calif.—Cartographie Aid, U. s. Geological Survey 

BARKE R, Chester H., 11207 Wilding Lane, Houston 
24, Tex.—Asst. Chief Map Draftsman, Tennessee 
Gas Trans. Co. 

BATEMAN, Harris, Engineering Division, Cities 
Service Oil Co., Bartlesville, Okla. 

BATEMAN, Robert E., 9903 Naomi St., 
Calif.—Student, Pasadena City College 

BELEW, Finis M., Corps of Engineers, USA, 300 
Broadway, Little Rock, Ark.—Supervisory Engi- 
neering Aid 

BENY, Dick, c/o L. L. Ridgway Co., 615 Caroline 
St., Houston, Tex. 

BLACK, 8. M., P. 0O. 
County Surveyor, Monterey County 

ag tly Ti R, Gilbert A., 5010 S. Lawndale Ave., 


Arcadia, 


tox 419, Salinas, Calif.— 


hicago 32, Ill 
B RECKENRIDGE, Walter F., R. F. D. 2, Clare- 
mont, N. H.—Forester, Davis and Symonds Lum- 
b Co. 
B SREN IWER, Oral T., P. tox 185, Quitman, Ark.— 


Surveyor, Corps of ipncineors, U.S. Arm se 
BRIDGE Cc. E., P. O. tox 231, Houma, La.—Civil 
rs ing ineer, The Louisiana Land and E xploration 


BURNETT, Eugene W. Cups of Engineers, USA, 
300 Broadway, Little Rock, Ark. 





‘AMBRIDGE, Richard S., 513 Pierrepont Ave., 
Potsdam, Y.—Party Chief, Niagara Mohawk 
Power Corp. : 

CANNELL, William D., 1335 St. Jean St., Floris- 
sant, Mo.—Cartographer, ACIC 

CARMAN, M. Berry, 10 Arms Ave., Merrick, L. L., 

Y.—Land Surveyor, Vandewater and iarp. 

Cc ARTE R. F. W., 659 E. Main St., Brownsville, Tenn 
—County Surveyor 

COINER, Hugh M., Box 111, Salmon, Idaho—County 
Surveyor, Lemhi County 

COLWELL, A. D., 1043 Voight St., Houston, Tex.— 
Engineer, Tennessee Gas Trans. Co. 

CONNERS, John R., 2339 Adriatic Ave., Long Beach, 
Calif.—Student, Long Beach City College 

CREIGH, John L., 1911 Melrose Bidg., Houston, 
Tex Petroleum Engineer, Reynolds Mining Corp. 

CRESTETTO, Aldo, 5943 13th Ave., Sacramento 20, 
Calif.—Associate Civil Engineer, Dept. of Public 
Works, State of Calif. . 

CROWE, Ralph P., P. 0. Box 1652, Casper, Wyo.— 
Senior Draftsman, Socony-Vacuum Oil Co. 


DICKMANN, John P., Jr., P. Drawer 37, Har- 

vey, La.—aAsst. ¢ ‘ivil Engineer, Gulf Refining Co. 
DICKSON, Walter D., Jewell. Ga.—Surveyor 

DUKE. R. E., 6910 W. Knoll St., Houston 16, Tex. 
Civil Engineer, Stickle-Thompson Co. , 

DU RIGAN, Emmett V., 3305 E. 51st St., Minneapo- 

lis, Minn.—Junior Engineer, City of Minneapolis 





E a tobi RLY, Lewis A., Jr., P. 
ham. Ala.—Senior Engineer. 

EDLER, Roger M., 1771 Sweetwood Dr., Colma, 
Calif.—Chief Survey Party, Finson and Oddstad, 
Contractors and Engineers 

ETHRIDGE, Eugene 8., Rt. 1, Greenwood, 8. C.— 
Civil Engineer and Land Surveyor 

avE RTZ, Robert C., P. O. Box 122, Hackettstown, 

J.—Land Surveyor 


. Box 2641, Birming- 


FALKENBACH, Charles F., 12 Primrose Court, Gar- 
den City, L. L, N.Y. —Civil Engineer Student, 
University of Nebraska 


FARISH, James H.. 1301 N. 9th St., Colton, Calif.— 
Civil Engineer, California Highway Commission 
FONTCUBERTA, J. 000 Turnbull Drive, New 
Orleans 20, tha Surveyor ; Secretary-Treas- 

urer, Surveys, Inc. 
FRIPP, Harry M., Colleton County Surveyor. Wal- 
terboro, =. 


GACKE, Robert J., 745 First National Bank Bldg., 

Houston, Tex.—< ‘ivil Engineer, E. 8S. and Robert 
Atkinson 

GANTT, John C., P. O. Box 721, Spearman, Tex.— 
Party Chief, Tidelands Explorations Co. 

G ASTROG K, Henry N., Jr., 800 The California Co 
Bldg., New Orleans, La.—Head Draftsman, The 
California Co. 

GOMOLKA, Eugene G., 5727 N. 19th St., Philadel 
phia 41, Pa.—Cartographer, Aero Service C ‘orp. 
GREENE, Carle F., 1541 Verna St., New Orleans 19, 

La. Map Draftsman, The Texas Co. 

GROLL, Alan C., 1415 Grand Ave., Manitowoc, Wis 

—Surveyor 





HADDEN, William L., Box 328, Plaquemine, La.— 
Surveyor, State of Louisiana 

—— HT, E. C., 7806 Jeannette St., New Orleans, 

a Surveyor, Surveys, ne. 

HANN AH, William, 2601 East Helen St., Tucson, 
riz.—Cartographer 

HARVEY, Russell L., 1392 King Ave., Columbus, 
Ohio—Assistant Chief Engineer, The Jennings 
Lawrence Co. 

HAYDEL, Ernest A., The California Co., 1111 Tu 
lane Ave.. New Orleans, La.—Draftsman 

HECK, Carl E., P. O. Box 70, Thibodaux, La.— 
Civil Engineer 

HEITZMAN, Eugene M., c/o Frank Metyko, Con- 
sulting Engineer, 406 Scanlan Bldg., Houston, 
ex. 

= MES, Thorne W., 626 Stewart St., Fort Bragg, 
re Supt. of Maintenance of Way and Struc- 
tures, California Western Railroad 

ay ote Sherman E., 59 Madera Ave., San Anselmo, 
‘alif.—Land Surveyor, Hool and Lockett 

HULETT. Albert D., Jr., Box 788, Long Leaf, La. 
—Forester and Land Agent, Crowell Long Leaf 
Lumber Co. 


INGRAM, Jack J., 104 Buena St., San Antonio, Tex. 
Operation Manager, Jack Ammann, Photogram- 
metric Engineers 


SORNBON, Donald D., Corps of Engineers, USA, 
Flippi Ark.—Engineering Aid 

JOHNS SON, Murry F., 419 Richards Bldg., New Or- 
leans, La.—Senior Draftsman. Shell Oil Co. 

JOHNSON, Quentin S., 1985 Oak Drive, Groveton, 
Alexandria, Va.—Topographie Engineer Dept., 


KAISER, C. H., Jr., Box 66, Natchez, Miss.—Part- 
ner, Jordan and Kaiser, Civil Engineers 

KAPLAN, Joseph A., 409 Highland Dr., Zanesville, 
Ohio—aAsst. County Engineer, Muskingum County 

KENNEDY, William G., Jr., 3816 Jason St., Alexan- 
dria, Va.—Topographie Division, U. 8. Geological 
Survey 

KOENIG, Raymond A.., 
sethesda, Md.—Partner, 
Survering and Planning 

KOHNKE., P. E., P. O. Box 252, New Orleans 9, La. 
—Civii 2ngineer 

KOOGLE, Herbert G., 2104 Gold Ave., SE., Albu- 
querque, N. Mex.—Civil Engineer, F. M. Lim- 
baugh, Engineer 

ae PA, Milan S., 2266 Andrews Ave., New York 

N. Y.—Cartogr rapher, Rand MeNally Co. 

KU RAMOTO, Kanji, 1240 Bush St., San Francisco, 

Calif.—Draftsman 


4630 Montgomery Ave.. 
Allen and Koenig, Land 


LABORDE, Ashton W., Box 7, Harvey, La.—Dis- 
trict Civil Engineer, The Texas Co. 

LEIDA, Charles F., U. 8. ce Survey, 1109 
N. Highland St., ‘Arlington 10, 


MAIN, Ralph A., 355 Henrietta St., Birmingham, 
Mich.—Consulting Civil Engineer and Land Sur- 


MANNING, William L., Box 582, Houma, La.—Civil 
Engineer, Production Dept., The Texas Co. 
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NEW MEMBERS 


McCONNELL, Grant B., 109 S. Excelsior St., Butte, 
Mont.—Engineer and Surveyor 
McDONALD, Wiiliam M., Box 626, New Orleans, La. 
-—Junior Civil Engineer, Humble Oil and Refin- 
ing Co 
Mc Nie IL, A. M., 333 Brockenbraugh Court, New Or- 
leans 20, La.—Cartographer, Corps of Engineers 
New Orleans Distr ‘ict 
MILLER, Chas. H., 239 Main St., East Haven, Conn. 
—LEngineer and Land Surveyor 
MIMMS, W. L., 914 Travis Bidg., San Antonio, Tex. 
—President, Coastal Engineering and Surveying 





Corp. 

MORGAN, Wallis J., 519 6th St., Gretna, La.—Civil 
Engineer, Production Dept., The Texas Co. 

MOROZE, Michael Wns 3311 Hamilton Rd., Fair- 
lawn, N. J.—E ngineer, American Telephone and 
Telegraph ¢ 0 

MURRY, Robert W., 3420 Sunnyside Ave., Brook- 
field, 


O’HARGAN, Paul T., 531 Locust St., Roselle, N. J. 
—Transitman, Lehigh Valley Railroad Co 

O’GALLAGHER, D. L.,, 3077 St. Louis Rd., R. R. 1, 
Sillery, Quebec, Canada—Land Surveyor 


PACKARD, L. D., 2546 21st St., Sacramento, Calif. 
-—President, Aeromap Surveys, Inc. 

PARIS, Andrew J., Jr., 16877 SW. Canyon Dr., Os 
wego, Oreg. —Deputy_ Surveyor Clackamas Cua 

PARROTT, Albert F., 521 N. Main St., Yreka, Calif 
—County Surveyor, Siskiyou County 

PEARCE, Lt. (jg) John H., Jr., U.S.S. San Pablo 
(AGS-30), c/o F.P.0., New York, N. Y.—Survey- 
ing Student 

PEARSON, C. H., 3121 4th Ave., N., Great Falls, 
Mont.—Consulting Civil Engineer 

PHILLIPS, Walter L., 152 Hillwood Ave., Falls 
Church, Va.—Civil Engineer and Land Surveyor 

PRATT, Kern, Jr., Box 626, New Orleans, La.— 
Civil Engineer, Humble Oil and Refining Co 

— HARD, E. H., 210 E. Maple Dr., New Orleans, 

—Civil Engineer . 

PU it ‘HASE, Albert R., 58 Wheelock St., Montpelier, 
Vt.—Highway Engineer, U. 8. Bureau of Public 
Roads 








RANDLETT, Charles E., 61 Renato Court, Red- 
wood City, Calif.—Civil Engineer 

RENDLER, Ronald R., 4111 Glenalbyn St., Los An 
geles, Calif—Student, Los Angeles City College 

RICHOUX, Woodrow P., 511 Third St., Harvey, La. 
—Draftsman, Monterey Exploration Co. 

RITCHIE, Frank M., P. O. Box 231, Houma, La.— 
Vice President, Louisiana Land and Exploration 
0. 

RITZ, H. F., ss Janet Ave., Lancaster, Pa. 

- Ralph L., P. 0. Box 626, New Orleans 7, La.— 
vil En = “Humble “a and Refining Co. | 
ROBE RTSON, Billy G., Rt. 4, 641 Q St., Rio Linda, 

‘alif.—Senior i ci ccaien Aid, California Divi- 
y re of Beaches and Parks 
re x R. P., 318 Carondelet St., New Orleans, 
—R. P. and R. B. Rordam, Cadastral Engineers 
nosiz NFIELD, George H., 2709 Arundel Rd., Mt 
Rainier, Md.—Cartogr apher-Geodetic, USAF <Aero- 
nautical Chart and Information Center 
RUSSO, Salvatore E., 2062 47th St., Los Alamos, 
N. Mex.—Engineer, Los Alamos Scientific Labora- 
tory 


SAINIO, Eino, 320 W. Helen St., N 
Forester and Land Surveyor 

SAMPLES, Ronald E., Sunlight Coal Co 
Ind.—Mining Engineer 

SANDERS, Elvin M., 800 The California Co. Bldg., 
New Orleans, La.—Survey Engineer, The Cali- 
fornia Co. : 

SAVAGE, Frank D., Gulf Oil Corporation, P. 0. 
Box 2100, Houston 1, Tex. ’ 

SCHMIDT, Reginald McC., 2140 Monticello Ave., 
New Orleans 21, La.—Civil Engineer, Head of 
Permit Section, Corps of Engineers 

SCOTT, Richard J., P. O. Box 383, Montrose, Ala. 

—Engineer, Richard Scott and Associates 

SELLERS, Johnny B., 6214 Flamingo St., Houston, 
Tex.—Asst. Engineer, United Gas Pipe Line Co 

SHANDS, W. O., Jr., 27 Esperson Bidg., Houston, 
2 Tex.—Chief Re, Pan American Produc- 


tion Co. 

SHIRNER. Fred N., R. F. D. 2, Box 424, Haverhill, 
Mass.—Surveyor 

SIMPSON, Bradford A., 379% Congress St., Port- 
land, Maine—-Surveyor, H. I. and E. C. Jordan, 
Civil Engineers 


ewberry, Mich.— 


, Boonville, 
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SMITH, T. Baker, East Park and Barrow Sts., 
Houma, La. —Consulting Civil Engineer 

SMITH, Thomas 8., 8 Poplar St., Potsdam, N. Y.— 
Chief of Party, Niagara Mohawk Power Corp. 

SMITH, William Raymond, 7439 Arnim St., Hous- 
ton, Tex.—Chief Civil Engineer, The Pure Oil Co. 

SNEED, H. G., P. O. Drawer 37, Harvey, La.—Civil 
E ngineer Gulf Refining Co. 

SQUIRES ‘Cecil P., P. O. Box 6217, North Augusta, 
Ss C.—Land Surveyor 

STEVENSON, Lewis M., U. S. Geological Survey, 
Denver Federal Center, Denver, Colo. 

STOKES, J. D., 2735 General Pershing St., New Or- 
leans, La.—Civil E ngineer, The Texas Co. 

STRODE, Thos. J., P. O. Box 933, Gillett, Ark.— 
County Surveyor 

STUDNICKA, Joseph S., 4945 S. Rockwell §*., Chi- 
cago 32, Iil.—Chief Draftsman, James, © haeffer 
and Schimming, Ine. 

SWARTZ, Samuel M., 1226 Nashville Ave., New Or- 
leans, La.—Topographic Draftsman (Geophysics), 
The California Co. 

SYMNS, Clarence, Jr., U. 8S. Coast and Geodetic 
Survey, Washington, D. C.—Senior Geodetic Engi- 
neer 





TAYLOR, William E., Box 193, New Orleans, La.— 
Junior Surveyor, Shell Oil Co. 
THARALSON, Arthur, 520 E. Lemon Ave., Arcadia, 
Calif.—Partner, National Engineering and Sur- 
veying Service Co. 
THOMPSON, George W., 130 Fulton St., Palo Alto. 
Cc wt - ssociate Bridge Engineer, Division of 
Hig s, State of California 
TIMALE RS, Walter W., 7 McCulloch Ave., Ravena, 
= teas Civil Engineer, N. Y. Dept. of Public 
ork 


TOOLE S, Prof. Calvin W., Box 96, Blacksburg, Va. 
—.As Professor, Virginia Polytechnic Institute 
TRAMMELL, Wallace J., 3855 Airline Highway, 
New Orleans 20, La.—Partner, Haag & Trammell 
TUCKER, Hubert A., $0 Elm St., Norwich, N. Y.— 
me Engineer, Berger Associates 
URNER, William H., 301 Virginia St., E., Charles- 
~_ are ae Va. —Draftsman, Appalachian Electric 
ower 0. 












VAU GHAN, Donald F., U. S. Geological Survey, Box 
346, Sacramento, Calif. 

WALDENMAIER, Bernhardt A., P. O. Box 226, 
Miami 48, Fla.—Civil E ngineer, Civil ‘Aeronautics 
CC 

ARREN, George F., Shell Oil Co., P. O. Box 193, 
4 Orleans, La.—Chief Draftsman 

WHITE, Alvin J., c/o The Texas Co., Houma, La.— 
Civil E ngineer 

WILKINSON, John F., Box 61, Schroeder, Minn.— 
— int Division E ngineer, Taconite Contracting 


WIL L. Ts, John E., 1229 W. Keefe Ave., Milwaukee 
6, Wis.—Instrument Inventor 

WILSON, Stacey F., 126 Dunreath St., Lafayette, 
La.—Office Engineer, Sohio Petroleum Co. 

WINN, Forbes, 906 Chicago St., Lansing, Mich.— 
Engineer, Abrams Aerial Survey Corp 

WINNIFORD, John H., 111 Stillwood Dr., Jackson, 
a7 —Map Editor and Computer, Michael Baker, 


Ine 
woRD Edwin B., P. O. Box 558, Redding, Calif.— 
Surveyor, C laire A; Hill and Associates 
Ww ey HT, Arthur J., C forps of Engineers, U. S. Army, 
Bald Knob, Ark._—E ngineering Aid 
Ww RIG HT, Wm. J., 58 Sutter St., San Francisco, 
Calif.—Partner, Punnett, Parez and Hutchinson 


LIBRARY MEMBERSHIPS 


ARABIAN AMERICAN OIL COMPANY 
Dept., Dhahran, Saudi Arabia 

B 3 TISH MUSEUM (Stechert- Hainer, Ine.), Star 

Carey Street, London W.C Englan d 

CE INT AL INTELLIGENCE AGENCY. Mailroom 
Library, 2430 E St., NW., Washington 25, D. 

COLLINS’ RADIO COMP ANY, Engineering Library, 
1930 Hi-Line Drive, Dallas 7, Tex. 

DEUTSCHER BUCH-EXPORT UND IMPORT 
GmbH., Zeitschriften-Abteilung, Schliessfach 276, 
Leipzig, Cc. 1, Germany 

ENGINEERING SOCIETIES LIBRARY, 29 W. 39th 
St., New York 18, N. Y. 


, Exploration 








520 


GEORGE PHILIP AND SON, LTD., Reference Li- 
brary, 98 Victor Rd., Willesden, London, NW. 10, 
England 

oer SRNMENT OF THE UNION OF BURMA, Min- 

y of National Planning, Rangoon, Burma 

HAM. DOR LTICHUN HAMESHEK ZAFON, 121 
Allenby St., Haifa, Israel 

HELSINGIN KAUPUNGIN KIINTRIDTOTIO 
MISTO, Etelararta 10, Helsinki, Finland 

HIGHWAY ENGINEERS C LO 7 LIBRARY, P. O. 
Box 231, San Bernardino, Calif. 

HOUSTON PUBLIC L IBRARY. 500 McKinney Ave., 
Houston 2, Tex 

INSTITUTE GEOGRAPHIQUE NATIONAL, 2eme 
Direction, 114 Avenue Kle ber, Paris 16, France 

JUGOSLOVENSKA KNJIGA, Terazije 27/II, A/54, 
Beograd, Yugoslavia 
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LINDSTAHLS LILLA BOKLADA, Birger Jarlsgatan 
102, Stockholm, Sweden 

MOSKOVSKOJE OTDELENIJE, Biblioteki Akad. 
Nauk. 2, Donskoj proezd, 9, Moscow 71, USSR 

NAVAL SCHOOLS CONSTRUCTION, Construction 

sattalion Center, Port Hueneme, Calif. 

NORTH CAROL _* STATS COLLEGE, D. H. Hill 
Library, Raleigh, N. 

ORLANDO AIR FORCE BASE, Base Library, Or- 
lando, Fla 

SACRAMENTO STATE COLLEGI dows Ameri- 
can River at J St., Sacramento 19, Calif. 

TEXAS GULF SULP HU R CO., Attn: G. 8S. Riser, 
New Gulf, Tex. 

UNIVERSITY OF BRITISH COLUMBIA, Serials 
Division, The Library, Vancouver 8, B. C., Canada 


: 





PARK AERIAL SURVEYS, INC. 


Est. 1920 


AERIAL PHOTOGRAPHIC G TOPOGRAPHIC 
SURVEYS 


STANDIFORD FIELD LOUISVILLE, KY. 





@ NOTICE 


Plan to meet with and hear the experts 
and see the greatest exhibit of its kind ever 
presented, at the 


ASP-ACSM CONSECUTIVE 
MEETINGS 


March: 7-11, 1955 








NISTR, 


ROMA 


“Nistri” Photomultiplex 
Mod. D Ill 


For six projectors. Air survey 
instrument for spacial aero- 
triangulation and _ plotting. 
Equipped with “Nistri’’ Elec- 
tro-coordinatometric and elec- 
tro-coordinatographic set, it 
suits any survey scale with 
the utmost accuracy at mid- 
die and small scale, and is 
also equipped with the device 
for the orientation of the 
cameras by the exploitment 
of the Nistri method with 
the nadir 





OTTICO MECCANICA ITALIANA 
E RILEVAMENTI AEROFOTOGRAMMETRICI 





HEAD OFFICE: ROME (italy) — V. Vasca Navale 81 — Tel. 599001-2-3 


Exclusive Representation for the U.S. and Canada: 
GEO-OPTIC COMPANY, INC.—170 Broadway—New York 38, N. Y. 





Cables: SAROMI—Roma 
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SUSTAINING MEMBERS 


AsraMs Inpustries, (Abrams Aerial Survey 
Corp., Abrams Instrument Co.) , Lansing, 
Mich. 


Agro Service Corp., 
Philadelphia, Pa. 


C. L. Bercer & Sons, Inc., 
Boston, Mass. 


236 East Courtland St., 
37 Williams St., 


EuceNneE Dietzcen Co., Chicago—New York— 
San Francisco—New Orleans 

Geo Optic Co., 
Ps Be 

Grant Puoro Propucts, Inc. (Formerly Grant 
Positype Corporation of America), 18915 
Detroit Ave., Cleveland, Ohio 

W. & L. E. Gurtey 
me FP 

Hitcer & Warts, Lrp., London, England; rep- 
resented by JarRELL-AsH Co., 26 Farwell St., 
Newtonville 60, Mass., and Tue A. Lietz Co., 
840 Post St., San Francisco, Calif. 

Kern & Co., Ltp., 


170 Broadway, New York 38, 


(4 Memberships), Troy, 


Aarau, Switzerland; repre- 


é 


CONGRESS 
EXECUTIVE OFFICERS 


PRESIDENT: Carroll F. Merriam, Pennsylvania Water 
& Power Co., Lexington Bldg., Baltimore 3, Md. 


Vice PRESIDENT: 
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AIR-MAPPING A COUNTY 


Laboratory technicians are shown assembling 1,824 aerial photographs of Kent County, Mich., i} 
to make a new map of the 864-square-mile area. This assembly of prints will be rephotographed 
on a 20- by 24-inch film to make an index print for reference to the original pictures. The air 
map has just been completed by Abrams Aerial Survey Corporation, of Lansing, Mich. 
The original pictures, which measure 9 by 9 inches in size, each cover an area of 14% by 12 
miles and are taken with a 60 percent overlap. 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


Name (Please type or print) 


Re er Pee PEE Pee Peer rr re eee 


Occupation and Organization 


Branches of surveying and mapping preferred 


Reference. If regisi red, please indicate 
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SURVEYING INSTRUMENT REPAIRS 


We have the most modern, newly and completely equipped instrument re- 
pair shop in the south. Our equipment includes the only factory designed collima- 
tors for adjusting in this part of the country, also we have new microscope equipped 
devices for centering horizontal limbs and verniers, special mandrels, taps and dies 
and other fixtures and tools for the factory type repair of your instruments. Our 
supply of parts are all new and factory made. We do not “cannibalize” old instru- 
ments for parts or use any old worn material in our repairs. We have new factory 
parts for most popular makes of instruments—and our prices are consistent with the 
quality of the work performed. We can give as prompt service as the magnitude of 
your repair job will allow. 


RENTAL INSTRUMENT SERVICE 


We usually have on hand good serviceable transits, levels and alidades of stand- 
ard makes available on a daily, weekly or monthly rental basis. We also rent range 
poles, level rods, steel tapes and other surveying and engineering equipment. 


ENGINEERING & SURVEYING EQUIPMENT 


We offer complete lines of all popular makes of Engineering and Surveying in- 
struments. Circulars or catalogs will be gladly sent upon request. 


Complete field and office supplies are also available for the engineer and 
surveyor. 


Southwestern distributors of KERN instruments 


R. L. SARGENT CO. 


M & M BUILDING None maaan HOUSTON 2, TEXAS 


ENGINEERS & SURVEYORS INSTRUMENTS 
SALES — RENTALS — REPAIRS 
INSTRUMENTS BOUGHT & SOLD 
STEEL TAPES, RANGE POLES, LEVEL RODS 


“Instruments sold and repaired by the R. L. SARGENT COMPANY are 
in service all over the world.” 
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save time by 
using it as a 


COMPASS 
TRANSIT 
LEVEL. 

PLUME 
ALIDADE 
CLINOMETER 


it’s handy for 


| PRELIMINARY AND 
1 SUPPLEMENTARY 
| SURVEYING 


and easy to carry 


IN POCKET 
ON BELT 
IN CAR 


TRANSIT 





*Brunton is a registered trademork of 


Wn. AINSWORTH & SONS, Ixc. 


2151 LAWRENCE ST. + DENVER 2, COLORADO 
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* THE THEODOLITE FOR YOU 


T elescope 
| magni- 
fication 


20x 4.2” 30 mm 


The FINEST in 


SURVEYING 
EQUIPMENT 


KERN INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y. 





Resolving | Objective 
Power aperture 


Sh rtest 


Focus 


Circle Reading Weight 


360° 360 of instr. of instr. 
Direct Estimated alone with tripod 


2.95 ft. 10” 4 lb. 14 Ib. 


* During the French Polar Expedition of 1948 the 
DKM 1 was used “Extensively and Successfully” 
—On his Mount Logan Expedition of 1950 
André Roch called it a “Real Jewel” because of 
its accuracy, portability and ruggedness 
IT IS THE INSTRUMENT FOR YOU BE- 
CAUSE OF ITS unique qualifications to do 
your jobs Faster, Easier and Better. 


FOR COMPLETE INFORMATION WRITE FOR BOOKLET DK 518-6 
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PROFESSIONAL PROPERTY MARKERS 
FOR PROFESSIONAL SURVEYORS 


A Permanent Marker 

Responds to Dip Needle 

Ideal for Hard Ground Conditions 
Minimum Storage and Carrying Space 
Lighter Weight Hammer Required 
Professional Advertising Value 
Positive Identification 





Bathey Personalized Identification Caps and 
Alloy Steel Surveyor Stakes are sold only to 
authorized professional engineers and sur- 
veyors. 


Available to qualified Professional Engineers are 


BATHEY BRASS CAP TUBING MONUMENT MARKERS. 





Manufactured By and Sold Directly from the Factory of 


100 SOUTH MILL ST. 





BATHEY MANUFACTURING CO. 
A Michigan Corporation Whose Officers Are Members of 
The American Congress on Surveying and Mapping 
PLYMOUTH, MICHIGAN 
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ING LEVEL 


THIS ALL-PURPOSE SELF-LEVEL 
_————————— 










The ZEISS Ni2 
Self-Leveling Level 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Com- 
pensator, built into the telescope levels 
the line of sight for you in a matter of 
moments. It performs any kind of level- 
ing, from rough cross sectioning to 
first order work. Bench-mark leveling, 
using two rods, is almost twice as fast 
with the Ni2 as with an ordinary level. 
Cross-sectioning with many sights from 
one set-up is even faster. Accurate up to 
+0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 





Drafting, 
Reproduction and 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


KEUFFEL & ESSER CO. 


EST. 1867 
New York «+ Hoboken, N. J. 


Chicago © St.Louis © Detroit * San Francisco « Los Angeles * Montreal 
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ARE YOU 

GETTING 

THE NEW 
= hMUlhl it( m 


Both circles read from one single 
station through microscope 
alongside telescope eyepiece. 
Optical micrometer eliminates 
bility of reading error. 
Illumination is provided by 
daylight mirror or by battery 
attachment for night, underground 
or mine work. 














aor 
122° 40.2’ 


8 s | 
WILD surveying instruments, inherently 
accurate, are Swiss precision designed - 


for stability under adverse conditions, 
for sturdiness, and for ease in operation... OPTICAL REPEATING 
they provide lasting trouble-free service. : TRANSIT Rugged, compact design 
— ’ 


... With 20 years of proven service 
under tough field conditions. 


Exclusive California, Arizona & Nevada Distributors wach WILD snotmnents 


Here at Surveyors Service is found the 
most experienced and largest instrument 
sales and repair service located in the West. 
For over 30 years, Surveyors Service Com- 
pany has guarded the reputation of its cus- 
tomers through its skilled technicians and 
modern, accurate technical equipment. 

Call upon us, as distributors and repre- 
sentatives of a complete line of equipment 
for surveyors and engineers. 


WRITE FOR OUR SIX PAGE FOLDER 


SURVEYORS SERVICE CO. 


George A. Greenewald 





Exclusive Distributors 
2021 South Grand Avenue All Kinds of Seiler Instrument Company 
Los Angeles 7, California Field Equipment wv Ea ARIZONA NEVADA 
Richmond 7-0606 and SUPPLIES 
Agents for 
C. L. Berger & Sons, Inc. 














